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(57) A control device (3) determines whether an im-
age generated by merging concurrently picked-up sev-
eral images has consistent image quality on a display
device (2). If determined No, image quality parameters
set in each image pickup device (1) are so controlled as
to make the image quality of the merged image consist-
ent. Therefore, the merged image can assuredly have
consistent image quality.

A signal processing device (1003) detects, based
on positions of nodes (1002) and attributes of cameras
(1001), a connection indicating which node (1002) is
connected to which camera (1001) with what attribute.
The signal processing device (1003) in advance stores
every detectable connection and a plurality of image
processing programs each corresponding to the con-
nection, and selects and carries out one of the image
processing programs corresponding to the detected
connection.

Image pickup system and vehicle-mounted-type sensor system
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to image pickup
systems and, more specifically, to an image pickup sys-
tem for concurrently picking up several images and
merging those into one for display. The present inven-
tion also relates to sensor systems and, more specifi-
cally, to a vehicle-mounted-type sensor system for sens-
ing and advising a driver of a vehicle, as a safeguard,
in what environmental state a specific range around the
vehicle is. Description of the Background Art

Description of the Background Art
(First Background Art)

[0002] FIG. 38 shows an exemplary structure of a
conventional image pickup device. In FIG. 38, the con-
ventional image pickup device includes animage pickup
part 91, a signal processing part 92, and ROM 93.
[0003] The image pickup part 91 includes a CCD, for
example, and an optically picked up image is converted
into an electrical signal therein for output as image pick-
up data. The image pickup data is then forwarded to the
signal processing part 92 for processing such as ampli-
fication and filtering, resulting in image data.

[0004] The ROM 93 stores in advance control data,
which is forwarded to the signal processing part 92. Ac-
cording to the control data, the signal processing part
92 adjusts an amplification ratio and a filtering coeffi-
cient during such processing as amplification and filter-
ing. With such adjustment, the image data provided by
the conventional image pickup device can make the re-
sultant image in a desired image quality (e.g., bright-
ness, contrast).

(Second Background Art)

[0005] There have been provided vehicle-mounted-
type sensor systems of a type sensing and advising a
driver of a vehicle, as a safeguard, in what environmen-
tal state a specific range around the vehicle is. A con-
ventional type of sensor includes a camera which picks
up images in a specific range, and an ultrasonic detector
for detecting any obstacle in a predetermined range with
ultrasonic waves, for example.

[0006] In such conventional vehicle-mounted-type
sensor system, a camera or a detector is positioned so
as to cover the driver's blind spots, for example, any ar-
ea lower than the driver's line of sight. As such, the driver
knows if there is any obstacle around his/her vehicle
through a monitor displaying images picked up by the
camera, and if any, the driver is warned by a warning
screen or beep tones according to a signal from the de-
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tector.
(First Problem)

[0007] Considered here is a case of merging, for dis-
play, several images concurrently picked up by several
conventional image pickup devices as described in the
first background art. Possible techniques therefor are,
for example, merging those images in a manner for pan-
oramic display (such technique is referred to as pano-
ramic image merging technique), and arranging the
picked up images (changing those in size, if necessary)
in one image for display (this technique is referred to as
multi image merging technique).

[0008] The issue here is, the image pickup devices
each differently adjust amplification ratio and filtering co-
efficient. Accordingly, if the resultant image data from
each of the image pickup devices are merged together,
an image after merging generally lacks consistency of
image quality. Especially as for a panoramic image,
parts where the images are merged look conspicuous.

(Second Problem)

[0009] As described in the second background art,
with the conventional vehicle-mounted-type sensor sys-
tem, the driver is well informed about blind spots around
his/her vehicle. Therefore, the driver can easily avoid
hitting against an obstacle while looking at images dis-
played on the monitor. There have been developed var-
ious types of such vehicle-mounted-type sensor sys-
tems by many manufacturers.

[0010] As for asensor, its performance has been con-
tinuously enhanced, and by taking a camera as an ex-
ample, new products keep appearing in the market with
higher resolution and sensitivity.

[0011] The problem is, however, the sensor equipped
in the system is a dedicated type specifically for the sys-
tem. Therefore, exchange of such sensor is not that sim-
ple, for example, with other manufacturer's sensor or
any higher-performance sensor. After exchange, the
driver is bothered by the sensor's setting change, reso-
lution and sensitivity adjustment, and positioning, and
that may need extensive knowledge.

SUMMARY OF THE INVENTION

[0012] Therefore, a first object of the present inven-
tion is to provide an image pickup system for concur-
rently picking up several images, and merging those into
one image with an assured consistent image quality on
a display.

[0013] A second object of the present invention is to
provide a vehicle-mounted-type sensor system for
sensing and advising a driver of a vehicle, as a safe-
guard, in what environmental state a specific range
around the vehicle is, and a sensor equipped therein is
easy to exchange with some other sensor having differ-
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ent resolution, for example.

[0014] The present invention has such features as a
first to twenty-sixth aspects below to attain the first ob-
ject above, and to attain the second object above, a
twenty-seventh to fortieth aspects below are provided.
[0015] A first aspect of the present invention is direct-
ed to an image pickup system for concurrently picking
up several images and merging those into one for dis-
play, the system comprising:

a plurality of image pickup devices for each per-
forming image pickup according to an image quality
parameter set therein to define image quality of a
merged image;

a display device for receiving image data from each
of the image pickup devices, and merging those for
display; and

a control device for controlling each of the image
pickup devices, wherein

the control device comprises:

a determination part for determining whether
the image quality of the merged image is con-
sistent on the display device; and

an image quality control part for controlling,
when the determination part determines no, the
image quality parameter set in each of the im-
age pickup devices so that the image quality of
the merged image becomes consistent on the
display device.

[0016] As described above, in the first aspect (or
eighteenth, twenty-first, and twenty-fourth aspects be-
low), a merged image which is generated by merging
concurrently picked up several image data can have an
assured consistent image quality on a display.
[0017] Here, to see whether the image quality of the
merged image is consistent, image quality parameters
set in each of the image pickup devices are compared
with one. In an alternative manner, the merged image
may be examined if the image quality thereof is consist-
ent.
[0018]
pect,
the image quality control part previously stores a
predetermined common image quality parameter, and
changes the image quality parameter set in each of the
image pickup devices to agree with the common image
quality parameter (FIG. 7).
[0019] As described above, in the second aspect, a
common image quality parameter is previously stored,
and the image quality parameter already set in each of
the image pickup devices is changed to agree with the
common image quality parameter. Therefore, a result-
ant merged image can have the consistent image qual-
ity.
[0020] As such, according to the second aspect, the
image quality of a merged image becomes consistent

According to a second aspect, in the first as-

10

15

20

25

30

35

40

45

50

55

only through a simple control processing. However, the
image quality parameters in each of the image pickup
devices are forced to agree with the common image
quality parameter fixed in value. As a result, the image
quality may not be at a desired level for some cases.
For example, if the image quality parameter is a bright-
ness parameter (e.g., sensitivity, aperture, and amplifi-
cation ratio), the image pickup devices are all controlled
to be in a predetermined value for its brightness param-
eter. In this manner, surely the brightness of the result-
ant merged image becomes consistent, but the tone
thereof may be inadequate for some brightness level
around the vehicle.
[0021] Therefore, in a third aspect below, a common
image quality parameter is determined based on the im-
age quality parameters set in each of the image pickup
devices.
[0022] Preferably, in a fourth aspect below, an aver-
age for the image quality parameters is calculated. Thus
calculated average value or an approximate value
thereof is determined as a common image quality pa-
rameter. In one embodiment below, several commonim-
age quality parameters are in advance stored as poten-
tials, and among from those, a value closest to the av-
erage is determined as a common image quality param-
eter.
[0023] According to a third aspect, in the first aspect,

the control device determines a common image
quality parameter based on the image quality parameter
set in each of the image pickup devices, and changes
the image quality parameter to agree with the common
image quality parameter (FIG. 8).
[0024] As described above, in the third aspect, the
value change of the image quality parameters can be
reduced. Similarly, if the image pickup devices are each
equipped with a function of automatically adjusting its
image quality parameter according to the environmental
change therearound, the resultant merged image be-
comes always optimal in its image quality.
[0025] According to a fourth aspect, in the third as-
pect,

the image quality control part calculates an aver-
age value of the image quality parameter set in each of
the image pickup devices, and determines the average
value or an approximate value thereof as the common
image quality parameter (FIG. 8).
[0026] As described above, in the fourth aspect, the
value change of the image quality parameters can be
minimized. Similarly, if the image pickup devices are
each equipped with a function of automatically adjusting
its image quality parameter according to the environ-
mental change therearound, the resultant merged im-
age becomes always optimal in its image quality.
[0027] According to a fifth aspect, in the first aspect,

each of the image pickup devices is capable of per-
forming image pickup according to the image qual-
ity parameter set therein for every pixel or block be-
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ing composed of several pixels, and

the image quality control part controls the image
quality parameter set in each of the image pickup
devices on a pixel or a block basis (FIG. 5).

[0028] As described above, in the fifth aspect, the im-
age quality parameters set in each of the image pickup
devices are controlled on a pixel or a block basis, where-
by the image quality can be adjusted in an image. As an
example, in an image, the image quality of a right part
is left as it is, but that of a left part is increased, and the
image quality in a section therebetween can be linearly
changed.

[0029] According to a sixth aspect, in the first aspect,

each of the image pickup devices is capable of per-
forming image pickup according to the image qual-
ity parameter set therein for every pixel or block be-
ing composed of several pixels, and

the display device merges image data from each of
the image pickup devices to generate a panoramic
image, and

the image quality control part receives the pano-
ramic image from the display device, and controls
the image quality parameter set in each of the im-
age pickup devices on a pixel or a block basis in
such manner as to make the image quality of a
boundary in the panoramic image consistent (FIG.
9).

[0030] As described above, in the sixth aspect, for a
case to generate a panoramic image by merging image
data provided by each of the image pickup devices, the
image quality is so controlled as to make a boundary
where two image data are merged look inconspicuous.
[0031] According to a seventh aspect, in the sixth as-
pect,

the image quality control part

compares the image quality of a pair of pixels or
blocks having a boundary in between, and based
on a result obtained thereby, determines an image
quality parameter for those pixels or blocks; and
along a straight line or a gradual curve which pass-
es through thus determined image quality parame-
ter for the boundary and an image quality parameter
similarly determined for a next boundary, and deter-
mines image quality parameters for pixels and
blocks located between those two boundaries.

[0032] Asdescribed above, inthe seventh aspect, the
image quality around every boundary is first determined,
and then the image quality for a section between two
boundaries is determined. In this manner, the section
between those two boundaries changes in image quality
linearly (or gradually).

[0033] According to an eighth aspect, in the first as-
pect,
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the image pickup system further comprises a sen-
sor for sensing around the image pickup devices,
and

the image quality control part performing image
quality parameter control based on a result sensed
by the sensor.

[0034] As described above, in the eighth aspect, the
sensor senses around the image pickup devices (e.g.,
brightness), and based on a result sensed thereby, the
image quality parameters (e.g., brightness parameter)
of each of the image pickup devices are controlled.
[0035] According to a ninth aspect, in the eighth as-
pect,

the sensor senses around the image pickup devices
for brightness,

the image quality parameter includes a brightness
parameter for defining brightness of an image, and
the image quality control part increases, when the
sensor senses the brightness as being not high
enough, the brightness parameter of each of the im-
age pickup devices.

[0036] Here, when the brightness parameter is exem-
plarily sensitivity, increasing the brightness parameter
means a processing of increasing the sensitivity. Simi-
larly, with aperture, an optical system is set larger in its
aperture (smaller in F-number), and with amplification
ratio, the amplification ratio is increased.

[0037] According to a tenth aspect, in the first aspect,

each of the image pickup devices is mounted in a
vehicle, and

the image quality control part detects in which state
the vehicle is, and based thereon, performs image
quality parameter control (FIG. 12).

[0038] As described above, in the tenth aspect, the
image pickup devices are mounted in a vehicle, and im-
age quality parameters are controlled by sensing in what
state the vehicle is. For example, as tenth and eleventh
aspects below, if a light or a windshield wiper of the ve-
hicle is ON, brightness parameters of the image pickup
devices are increased. As twelfth and thirteenth aspects
below, if the vehicle is turning left (right), any image pick-
up devices mounted on the right (left) side of the vehicle
is lowered in resolution.

[0039] According to an eleventh aspect, in the tenth
aspect,

the vehicle is provided with a light,

the image quality parameter includes a brightness
parameter for defining brightness of an image, and
the image quality control part increases, when
sensed the light as being ON, the brightness param-
eter of each of the image pickup devices (FIG. 13A).
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[0040] Asdescribed above, inthe eleventh (or twelfth)
aspect, even if the image pickup devices are located in
the dark, the tone of a resultant merged image can be
properly adjusted. Although this effects may sound sim-
ilar to that achieved in the ninth aspect, there is no need
to include any sensor since the brightness parameters
of the image pickup devices are increased when the light
or windshield wiper is turned ON. Therefore, the system
can be simplified in structure compared with the one in
the ninth aspect.

[0041] According to a twelfth aspect, in the tenth as-
pect,

the vehicle is provided with a windshield wiper,
the image quality parameter includes a brightness
parameter for defining brightness of an image, and
the image quality control part increases, when
sensed the windshield wiper as being ON, the
brightness parameter of each of the image pickup
devices (FIG. 13B).

[0042]
aspect,

According to a thirteenth aspect, in the tenth

the image pickup devices are mounted in the vehi-
cle on the front, rear, right, and left,
the image quality parameter includes resolution,
and

the image quality control part lowers, when
sensed the vehicle as making a left turn, the reso-
lution of the image pickup device mounted on the
right the of the vehicle (FIG. 13C).

[0043]
aspect,

According to a fourteenth aspect, in the tenth

the image pickup devices are mounted in the vehi-
cle on the front, rear, right, and left,

the image quality parameter includes resolution,
and

the image quality control part lowers, when sensed
the vehicle as making a right turn, the resolution of
the image pickup device mounted on the left the of
the vehicle (FIG. 13C).

[0044] As described above, in the thirteenth and four-
teenth aspects, a resolution level of the image pickup
devices on the opposite side to the vehicle's turning di-
rection are lowered. Accordingly, the amount of image
data transmitted from the image pickup devices to the
display device can be reduced. If there is no need to
reduce the amount of image data for transmission, the
image pick up devices on the same side of the vehicle's
turning direction may be increased by the same resolu-
tion level lowered for those on the opposite side.

[0045] A fifteenth aspect of the present invention is
directed to an image pickup system for concurrently
picking up several images and merging those into one
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for display, the system comprising:

a plurality of image pickup devices for each per-
forming image pickup, and cutting out resultant im-
age data only for a predetermined area for output;
a display device switchable among several merging
techniques receives the image data from each of
the image pickup devices, and merging those for
display with any possible merging technique; and
a control device for controlling each of the image
pickup devices, wherein

the control device comprises:

a detection part for detecting which merging
technique has been applied in the display device;
and

a cutout area control part for controlling,
depending on a result detected by the detection
part, an image cutout area set in each of the image
pickup devices.

[0046] As described above, in the fifteenth (or a nine-
teenth, twenty-second, or twenty-fifth) aspect, several
images are concurrently picked up, and resultant image
data is each cut out only for a predetermined area for
image merging. The predetermined area is changeable
depending on which merging technique is applied.
[0047] For example, as in a sixteenth aspect below,
when a multi image merging technique is applied, the
image pickup devices each output its image data in its
entirety, and with a panoramic image merging tech-
nique, outputted is only a required area.

[0048] According to a sixteenth aspect, in the fifteenth
aspect,

the display device is switchable between a multi im-
age merging technique for arranging image data for
display, and a panoramic image merging technique
for merging areas which are each cut out from the
image data to generate a panoramic image, and
the cutout area control part makes each of the im-
age pickup devices,

output the image data in its entirety when the de-
tection part detects the multi image merging tech-
nique, and

cut out and output only a required area when the
detection part detects the panoramic image merg-
ing technique.

[0049] As described above, in the sixteenth aspect,
transmitted from the image pickup devices to the display
device is only a required area of image data correspond-
ing to a merging technique currently applied. Therefore,
any unwanted image data is prevented from being trans-
mitted.

[0050] A seventeenth aspect of the present invention
is directed to an image pickup system for concurrently
picking up several images and merging those into one
for display, the system comprising:
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a plurality of image pickup devices for each per-
forming image pickup;

a display device switchable among several merging
techniques receives image data from each of the
image pickup devices, and merging those for dis-
play; and

a control device for controlling each of the image
pickup devices, wherein

the control device comprises:

a detection part for detecting which of the im-
age pickup devices is required for a merging tech-
nique currently applied in the display device; and

an ON/OFF control part for ON/OFF
controlling, based on a result detected by the de-
tection part, a power supply of each of the image
pickup devices.

[0051] As described above, in the seventeenth (or
twentieth, twenty-third, or twenty-sixth) aspect, the im-
age pickup devices each turn ON/OFF its power supply
according to the merging technique currently applied,
thereby cutting down power by turning OFF any unwant-
ed image pickup device.

[0052] An eighteenth aspect of the present invention
is directed to a control device for controlling a plurality
of image pickup devices provided in an image pickup
system in which several images are concurrently picked
up and a display device merges those into one for dis-
play, wherein

each of the image pickup devices is provided with
a function of performing image pickup according to
an image quality parameter set therein to define im-
age quality of an image, and
the control device comprises:

a determination part for determining whether
image quality of a merged image is consistent
on the display device; and

an image quality control part for controlling,
when the determination part determines no, the
image quality parameter set in each of the im-
age pickup devices so that the image quality of
the merged image becomes consistent on the
display device.

[0053] A nineteenth aspect of the present invention is
directed to a control device for controlling a plurality of
image pickup devices provided in an image pickup sys-
tem in which several images are concurrently picked up
and a display device merges those into one for display,
wherein

each of the image pickup devices is provided with
a function of cutting out resultant image data only
for a predetermined area for output,

the display device is switchable among several
techniques, and is provided with a function of merg-
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ing the image data from each of the image pickup
devices with any possible merging technique for
display, and

the control device comprises:

a detection part for detecting which merging
technique has been applied in the display de-
vice; and

a cutout area control part for controlling an im-
age cutout area set in each of the image pickup
devices based on a result detected by the de-
tection part.

[0054] A twentieth aspect of the present invention is
directed to a control device for controlling a plurality of
image pickup devices provided in an image pickup sys-
tem in which several images are concurrently picked up
and a display device merges those into one for display,
wherein

the display device is switchable among several
merging techniques, and provided with a function
of merging image data from each of the image pick-
up devices with any one of the merging techniques,
and

the control device comprises:

a detection part for detecting which of the image
pickup devices is required for a merging tech-
nique currently applied in the display device;
and

an ON/OFF control part for ON/OFF controlling,
based on a result detected by the detection
part, a power supply of each of the image pick-
up devices.

[0055] A twenty-first aspect of the present invention
is directed to a control method for controlling a plurality
of image pickup devices provided in an image pickup
system in which several images are concurrently picked
up and a display device merges those into one for dis-
play, wherein

each of the image pickup devices is provided with
a function of performing image pickup according to
an image quality parameter set therein to define im-
age quality of an image, and
the control device comprises:

a determination step of determining whether
image quality of a merged image is consistent
on the display device; and

an image quality control step of controlling,
when the determination part determines no, the
image quality parameter set in each of the im-
age pickup devices so that the image quality of
the merged image becomes consistent on the
display device.
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[0056] A twenty-second aspect of the present inven-
tion is directed to a control method for controlling a plu-
rality of image pickup devices provided in an image pick-
up system in which several images are concurrently
picked up and a display device merges those into one
for display, wherein

each of the image pickup devices is provided with
a function of cutting out resultant image data only
for a predetermined area for output,

the display device is switchable among several
techniques, and is provided with a function of merg-
ing the image data from each of the image pickup
devices with any possible merging technique for
display, and

the control device comprises:

a detection step of detecting which merging
technique has been applied in the display de-
vice; and

a cutout area control step of controlling an im-
age cutout area set in each of the image pickup
devices based on a result detected by the de-
tection part.

[0057] A twenty-third aspect of the present invention
is directed to a control device for controlling a plurality
of image pickup devices provided in an image pickup
system in which several images are concurrently picked
up and a display device merges those into one for dis-
play, wherein

the display device is switchable among several
merging techniques, and provided with a function of
merging image data from each of the image pickup de-
vices with any one of the merging techniques, and

the control device comprises:

a detection step of detecting which of the image
pickup devices is required for a merging technique
currently applied in the display device; and

an ON/OFF control step of ON/OFF controlling,
based on a result detected by the detection part, a
power supply of each of the image pickup devices.

[0058] A twenty-fourth aspect of the presentinvention
is directed to a program run by a computer included in
a control device for controlling a plurality of image pickup
devices in an image pickup system in which several im-
ages are concurrently picked up and a display device
merges those into one for display, wherein

each of the image pickup devices is provided with
a function of performing image pickup according to
an image quality parameter set therein to define im-
age quality of an image, and

the program comprises:

a determination step of determining whether
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image quality of a merged image is consistent
on the display device; and

an image quality control step of controlling,
when the determination part determines no, the
image quality parameter set in each of the im-
age pickup devices so that the image quality of
the merged image becomes consistent on the
display device.

[0059] A twenty-fifth aspect of the present invention
is directed to a program run by a computer included in
a control device for controlling a plurality of image pickup
devices in an image pickup system in which several im-
ages are concurrently picked up and a display device
merges those into one for display, wherein

each of the image pickup devices is provided with
a function of cutting out resultant image data only
for a predetermined area for output,

the display device is switchable among several
techniques, and is provided with a function of merg-
ing the image data from each of the image pickup
devices with any possible merging technique for
display, and

the program comprises:

a detection step of detecting which merging
technique has been applied in the display de-
vice; and

a cutout area control step of controlling an im-
age cutout area set in each of the image pickup
devices based on a result detected by the de-
tection part.

[0060] A twenty-sixth aspect of the present invention
is directed to a program run by a computer included in
a control device for controlling a plurality of image pickup
devices in an image pickup system in which several im-
ages are concurrently picked up and a display device
merges those into one for display, wherein

the display device is switchable among several
merging techniques, and provided with a function
of merging image data from each of the image pick-
up devices with any one of the merging techniques,
and

the program comprises:

a detection step of detecting which of the image
pickup devices is required for a merging tech-
nique currently applied in the display device;
and

an ON/OFF control step of ON/OFF controlling,
based on a result detected by the detection
part, a power supply of each of the image pick-
up devices.

[0061] A twenty-seventh aspect of the present inven-



13 EP 1134 718 A2 14

tion is directed to a vehicle-mounted-type sensor sys-
tem for sensing and advising a driver of a vehicle in what
environmental state a predetermined range around the
vehicle is, the system comprising:

one or more sensors for sensing any obstacle in the
predetermined range around the vehicle,

a plurality of nodes each provided in a predeter-
mined position in the vehicle for detachable connec-
tion with the sensors , and

a processing device for processing a result sensed
by each of the sensors for notification to the driver,
wherein

the sensors each stores an attribute thereof, the
nodes each stores a position thereof, and

the processing device comprises:

aconnection detection part for detecting, based
on the positions of the nodes and the attributes
of the sensors, which node is connected to
which sensor with what attribute;

a storage part for previously storing every de-
tectable connection and a plurality of process-
ing programs each corresponding to the con-
nection; and

a processing part for processing the result
sensed by the sensors by selecting and carry-
ing out one of the processing programs stored
in the storage part which corresponds to the
connection detected by the connection detec-
tion part.

[0062] As described above, in the twenty-seventh (or
thirty-ninth or fortieth) aspect, every detectable connec-
tion and a plurality of processing programs each corre-
sponding to the connection are stored in advance. Then,
based on positions of nodes and attributed of sensors,
the current connection is detected, and then one of the
processing programs corresponding to the detected
connection is selected and carried out. In this manner,
the driver becomes free from setting change after his/
her sensor is exchanged, and accordingly sensor ex-
change to another having a different attribute becomes
easier.

[0063] Although the sensor is typically a camera or a
detector as in a thirty-third and thirty-sixth aspects be-
low, this is not restrictive and may be anything as long
as any obstacle observed in a predetermined range is
detectable therewith. In the case that the sensor is a
camera, as in a thirty-fourth and thirty-sixth aspects be-
low, the attribute thereof includes resolution and frame
rate, and the like.

[0064] Typically, all of the sensors are cameras or all
of those are detectors, this is not restrictive, and as in
an thirty-seventh aspect below, some of the sensors
may be cameras and the rest detectors. As such, in the
case that both cameras and detectors are observed in
the system, the attributes of sensors need to include in-
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formation indicating whether the sensor is the camera
or the sensor.
[0065] Further, the positions and attributes for detec-
tion of the current connection are provided to the
processing device in a manner as in a twenty-eighth as-
pect below. In detail, each of the nodes acquires the at-
tribute of the sensor connected thereto, and transmits
thus acquired attribute together with its own position to
the processing device. Or in an alternative manner, as
in the thirtieth aspect below, each of the sensors ac-
quires the position of the node connected therewith, and
then transmits thus acquired position together with its
own attribute. Here, in view of enhancement of the sen-
sors' versatility, the manner in the twenty-eighth aspect
is preferable.
[0066] According to a twenty-eighth aspect, in the
twenty-seventh aspect,

each of the nodes acquires the attribute from the
sensor connected thereto, and transmits the acquired
attribute together with the position thereof to the
processing device (FIG. 23).
[0067] As described above, in the twenty-eighth as-
pect, since the nodes perform transmission of positions
and attributes, the sensors only need to store their own
attributes.
[0068] According to a twenty-ninth aspect, in the
twenty-eighth aspect,

each of the nodes stores an identifier as the position
thereof,

the storage part additionally stores a position table
which shows an interrelation between the identifier
and the position of every node, and

the connection detection part receives the identifi-
ers and the attributes from the nodes, and based
thereon and the position table, detects the connec-
tion.

[0069] As described above, in the twenty-ninth as-
pect, the nodes each store its own identifier as the po-
sition thereof, and the processing device stores a posi-
tion table which shows the interrelation between the
identifier and the position of every node. The nodes
each transmit its own identifier and the attribute of the
sensor connected thereto to the processing device, and
in response, the processing device detects the current
connection based on those and the position table. With
such structure that the positions of the nodes are man-
aged in the table on the processing device side, posi-
tional change of the nodes can be easily dealt by simply
updating the position table.
[0070] According to a thirtieth aspect, in the twenty-
seventh aspect,

each of the sensors acquires the position of the
node connected thereto, and transmits the acquired po-
sition together with the attribute thereof to the process-
ing device (FIG. 33).
[0071] As described above, in the thirtieth aspect,
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since the sensors perform transmission of positions and
attributes, the nodes only need to store their own posi-
tions.

[0072]
aspect,

According to a thirty-first aspect, in the thirtieth

each of the nodes stores an identification as the po-
sition thereof,

the storage part additionally stores a position table
which shows an interrelation between the identifier
and the position of every node, and

the connection detection part receives the identifi-
ers and the attributes from the sensors, and based
thereon and the position table, detects the connec-
tion.

[0073] As described above, in the thirty-first aspect,
the nodes each store its own identifier as the position
thereof, and the processing device stores a position ta-
ble which shows the interrelation between the identifier
and the position of every node. The sensors each trans-
mit the position of the nodes connected thereto and its
own attribute to the processing device, and in response,
the processing device receives the identifiers and the
attributes from each of the nodes and detects the current
connection based on those and the position table. With
such structure that the positions of the nodes are man-
aged in the table on the processing device side, posi-
tional change of the nodes can be easily dealt by simply
updating the position table.

[0074] According to a thirty-second aspect, in the
twenty-seventh aspect.

each of the sensors includes a drive part for chang-
ing an orientation thereof,

the storage part previously stores a plurality of ori-
entation control programs each corresponding to
the connection, and

when processing the result sensed by each of the
sensors, the processing part moves a sensing area
for each of the sensors by selecting and carrying
out one of the orientation control program stored in
the storage part corresponding to the connection
detected by the connection detection part.

[0075] As described above, in the thirty-second as-
pect, a plurality of orientation control programs each cor-
responding to the connection may be previously stored.
If so, once the current connection is detected, both of
the processing program and the orientation control pro-
gram are carried out. Accordingly, the driver becomes
also free from sensor orientation adjustment, rendering
sensor exchange easier to a greater degree.
[0076] Accordingto a thirty-third aspect, in the twenty-
seventh aspect,

each of the sensors is a camera which covers a
predetermined area around the vehicle.
[0077] According to a thirty-fourth aspect, in the thirty-
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third aspect,

the attribute of each of the cameras at least in-
cludes a resolution.
[0078] According to a thirty-fifth aspect, in the thirty-
third aspect,

the attribute of each of the cameras at least in-
cludes a frame rate.
[0079] According to a thirty-sixth aspect, in the twen-
ty-seventh aspect,

each of the sensors is a detector which detects
any obstacle in a predetermined area around the vehi-
cle.
[0080] According to a thirty-seventh aspect, in the
twenty-seventh aspect,

each of the sensors is a camera covering a prede-
termined area or a detector detecting any obstacle
in the predetermined area around the vehicle, and
the attribute of each of the sensors at least includes
information indicating whether the sensor is the
camera or the detector.

[0081] A thirty-eighth aspect of the present invention
is directed to a vehicle-mounted-type sensor system for
sensing and advising a driver of a vehicle in what envi-
ronmental state a predetermined range around the ve-
hicle is, the system comprising:

a plurality of nodes each provided in a predeter-
mined position in the vehicle for detachable connec-
tion with one or more sensors for sensing an envi-
ronmental state of the predetermined range around
the vehicle, and

a processing device for processing a result sensed
by each of the sensors for notification to the driver,
wherein

the sensors each stores an attribute thereof, the
nodes each stores a position thereof, and

the processing device comprises:

a connection detection part for detecting, based
on the positions of the nodes and the attributes
of the sensors, which node is connected to
which sensor with what attribute;

a storage part for previously storing every de-
tectable connection and a plurality of process-
ing programs each corresponding to the con-
nection; and

a processing part for processing the result
sensed by the sensor by selecting and carrying
out one of the processing programs stored in
the storage part which corresponds to the con-
nection detected by the connection detection
part.

[0082] The thirty-eighth aspect is differed from the
twenty-seventh aspect in only a respect that no sensor
is included.
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[0083] A thirty-ninth aspect of the present invention is
directed to a method for controlling a vehicle-mounted-
type sensor system for sensing and advising a driver of
a vehicle in what environmental state a predetermined
range around the vehicle is, the vehicle-mounted-type
sensor system comprising:

one or more sensors for sensing an environmental
state of the predetermined range around the vehi-
cle, and

a plurality of nodes each provided in a predeter-
mined position in the vehicle for detachable connec-
tion with the sensors, wherein

the sensors each stores an attribute thereof, the
nodes each stores a position thereof, and

the method comprises:

a connection detection step of detecting, based
on the positions of the nodes and the attributes
of the sensors, which node is connected to
which sensor with what attribute;

a storage step of previously storing every de-
tectable connection and a plurality of process-
ing programs each corresponding to the con-
nection; and

a step of processing the result sensed by the
sensor by selecting and carrying out one of the
processing programs stored in the storage part
which corresponds to the connection detected
by the connection detection part.

[0084] A fortieth aspect of the present invention is di-
rected to a control program run by a computer control-
ling a vehicle-mounted-type sensor system for sensing
and advising a driver of a vehicle in what environmental
state a predetermined range around the vehicle is, the
vehicle-mounted-type sensor system comprising:

one or more sensors for sensing an environmental
state of the predetermined range around the vehi-
cle, and

a plurality of nodes each provided in a predeter-
mined position in the vehicle for detachable connec-
tion with the sensors, wherein

the sensors each stores an attribute thereof, the
nodes each stores a position thereof, and

the control program comprises:

a connection detection step of detecting, based
on the positions of the nodes and the attributes
of the sensors, which node is connected to
which sensor with what attribute;

a storage step of previously storing every de-
tectable connection and a plurality of process-
ing programs each corresponding to the con-
nection; and

a step of processing the result sensed by the
sensor by selecting and carrying out one of the
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processing programs stored in the storage part
which corresponds to the connection detected
by the connection detection part.

[0085] These and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of
the present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0086]

FIG. 1 is a block diagram showing an exemplary
structure of an image pickup system according to a
first embodiment of the present invention;

FIG. 2 is a block diagram exemplarily showing a
modified structure of the image pickup system of the
first embodiment;

FIG. 3 is a block diagram showing an exemplary
structure of a control device 3 of FIG. 1;

FIGS. 4A and 4B are block diagrams exemplarily
showing two types of structure of an image pickup
device 1 of FIG. 1;

FIG. 5 is a block diagram exemplarily showing an-
other type of structure of the image pickup device 1
of FIG. 1;

FIGS. 6A and 6B are block diagrams exemplarily
showing two types of structure of a display device
2 of FIG. 1;

FIG. 7 is a flowchart showing the operation of the
control device 3 of FIG. 1 in a second embodiment;
FIG. 8 is a flowchart showing the operation of the
control device 3 of FIG. 1 in a third embodiment;
FIG. 9 is a flowchart showing the operation of the
control device 3 of FIG. 1 in a fourth embodiment;
FIG. 10 is a flowchart showing the operation of the
control device 3 of FIG. 1 in a fifth embodiment;
FIG. 11 is a flowchart showing the operation of the
control device 3 of FIG. 1 in a sixth embodiment;
FIG. 12 is flowchart showing the operation of the
control device 3 of FIG. 1 in a seventh embodiment;
FIGS. 13A to 13C are diagrams showing step S63
of FIG. 12 in a specific manner;

FIG. 14 is a block diagram showing other possible
structure of the image pickup system of the present
invention (a display device 201 is provided with a
setting function of image quality parameter, and the
control device 3 controls the image quality param-
eters set thereby);

FIG. 15 is a diagram showing the image pickup de-
vices (14 to 14) of FIG. 1 mounted in a vehicle;
FIG. 16 shows an exemplary multi image after im-
age merging displayed by the display device 2 of
FIG. 1;

FIGS. 17A and 17B each show a panoramic image
afterimage merging displayed by the display device
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2 of FIG. 1;

FIG. 18 is a diagram visually showing image quality
control (to change image quality in a single image)
carried out by the control device 3 in the fourth em-
bodiment on a panoramic image generated by
merging image data outputted from three image
pickup devices 1, to 1, of FIG. 1;

FIG. 19 shows an exemplary table stored in the con-
trol device 3 of FIG. 1 in the seventh embodiment;
FIG. 20 is a block diagram showing the structure of
a vehicle-mounted-type camera system according
to an eighth embodiment of the present invention;
FIG. 21 is a block diagram showing an exemplary
structure of a camera 1001 (or 1001") of FIG. 20;
FIG. 22 is a block diagram showing an exemplary
structure of a node 1004 of FIG. 20 for connection
with a signal processing device;

FIG. 23 is block diagram showing an exemplary
structure of a node 1002 of FIG. 20 for connection
with a camera;

FIG. 24 is a block diagram showing an exemplary
structure of a signal processing device 1003 of FIG.
20;

FIG. 25 is a block diagram showing an exemplary
structure of an image processing part 1401 of FIG.
24;

FIG. 26 is a memory map showing the storage con-
tents of ROM 1503 of FIG. 25;

FIG. 27 is a diagram specifically showing the con-
tents (e.g., first to third connections) of a connection
table 1602 of FIG. 26;

FIG. 28 is a memory map showing the storage con-
tents of RAM 1502 of FIG. 25;

FIG. 29 is a flowchart showing system control/im-
age processing carried out by the image processing
part 1401 of FIG. 24;

FIGS. 30A and 30B are diagrams showing, respec-
tively, image pickup area when the system of FIG.
20 is in the first connection, and a resultant pano-
ramic image to be displayed;

FIGS. 31A and 31B are diagrams showing, respec-
tively, an image pickup area when the system of
FIG. 20 is in the second connection, and a resultant
panoramic image to be displayed;

FIGS. 32A and 32B are diagrams showing, respec-
tively, an image pickup area when the system of
FIG. 20 is in the third connection, and a resultant
panoramic image to be displayed,;

FIG. 33 is a diagram exemplarily showing another
structure of the camera 1001 of FIG. 20, specifically,
a bus control part 1301 is included not in the node
1002 but in the camera 1001;

FIG. 34 is a diagram exemplarily showing still an-
other structure of the camera 1001 of FIG. 20, spe-
cifically, the camera 1001 of FIG. 21 is additionally
provided with a drive part 1901;

FIG. 35 is a diagram exemplarily showing still an-
other structure of the camera 1001 of FIG. 20, spe-
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cifically, the camera 1001 of FIG. 33 is additionally
provided with the drive part 1901;

FIG. 36 is a diagram showing the storage content
of ROM 15083 in the case that the camera 1001 of
FIG. 20 is so structured as FIGS. 33 and 34, spe-
cifically, the drive part 1901 is included and an ori-
entation control program 1605 is additionally includ-
ed in the storage contents; and

FIG. 37 is a diagram showing an exemplary vehicle-
mounted-type sensor system including both the
camera 1001 and an ultrasonic detector 2009 (here,
the camera and the ultrasonic detector are collec-
tively referred to as sensor); and

FIG. 38 is a block diagram showing an exemplary
structure of a conventional image pickup device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0087] With reference to the accompanying drawings,
embodiments of the present invention are now de-
scribed.

(First Embodiment)

[0088] FIG. 1isablock diagram showing the structure
of an image pickup system according to a first embodi-
ment of the present invention. In FIG. 1, the image pick-
up system includes a plurality of image pickup devices
1 (denoted by 1, to 1,,, where n is an arbitrary integer of
two or more), a display device 2, and a control device
3. The image pickup devices 1 are each connected to
the display device 2 via a transmission line for image
data, and to the control device 3 via both a transmission
line for control data and that for status data.

[0089] The control device 3 is connected to the dis-
play device 2 via a transmission line for merged image/
merging technique data.

[0090] Note herein that, such connectionis not always
necessary, and it will do as long as the image pickup
devices 1 are each connected to the display device 2
via the transmission line for image data, and to the con-
trol device 3 via the transmission line for control data
(details are left for later description) . Here, the above
described transmission line specifically includes a ca-
ble, optical fiber, circuitry wiring. IC wiring, and the like.
This is not surely restrictive, and any line works just fine
as long as a digital signal can be transmitted there-
through.

[0091] As for the image pickup system of this embod-
iment, such structure as shown in FIG. 1 is not restric-
tive, and FIG. 2 shows an modified example thereof. The
image pickup system of FIG. 2 includes the plurality of
image pickup devices 1, the display device 2, the control
device 3, a communications part 41 provided to each of
the image pickup devices 1, a transmission path 42, a
communications part 43 provided in combination with
the display device 2, and a communications part 44 pro-
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vided in combination with the control device 3.

[0092] Each of the image pickup devices 1 and the
display device 2 are connected to each other via each
corresponding communications part 41, the transmis-
sion path 42, and the communications part 43 for mul-
tiplex transmission of image data from the image pickup
device 1 to the display device 2. Also, each of the image
pickup devices 1 and the control device 3 are connected
to each other via each corresponding communications
part 41, the transmission path 42, and the communica-
tions part 44 for multiplex transmission of status data
and control data. Here, the status data is transmitted
from the image pickup device 1 to the control device 3,
while the control data from the control device 3 to the
image pickup device 1. The transmission path 42 is ex-
emplified for a communications circuit or the Internet.
The display device 2 is connected to the control device
3 via a transmission line for merged image/merging
technique data.

[0093] Theimage pickup devices 1, the display device
2, and the control device 3 in FIG. 2 operate similar to
those under the same reference numerals in FIG. 1, and
the flow of data in the system of FIG. 2 is also the same
as that of FIG. 1. An only difference between those two
systems of FIGS. 1 and 2 is the connection among the
image pickup devices 1, the display device 2, and the
control device 3. That is, the connection in the system
of FIG. 1 is direct via the transmission line, while that in
the system of FIG. 2 is communications connection via
the transmission path 42. Thus, hereinafter, FIG. 1 is
referred to for the structure of the image pickup system
of this embodiment.

[0094] The operation of the image pickup system in
such structure is described below.

[0095] In FIG. 1, the image pickup device 1 optically
picks up an image, converts the image into an electrical
signal, and A/D converts the signal (compresses, if nec-
essary) for output as image data. The image pickup de-
vice 1 also sets image quality parameters for the image
data based on the control data coming from the control
device 3 via the transmission line.

[0096] Here, the image quality parameters are used
to define the image quality of the image data, and in-
clude, for example, those set in an optical system 10
(see FIG. 4; described later) for focal distance, aperture,
zoom maghnification, and the like, those in an image pick-
up part 11 for sensibility, the number of pixels, and the
like, and those in a signal processing part 12 for image
cutout size, compression ratio, amplification ratio (gain),
color tint, and the like. Hereinafter, such image quality
parameters are collectively referred to in the singular,
but may plurally include those image quality parameters
exemplified in the above.

[0097] The image pickup device 1 outputs, to the con-
trol device 3, status data which indicates an image qual-
ity parameter which has already been set therein. Here,
depending on which control technique the control device
3 applies, the image pickup device 1 does not neces-
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sarily have such function of outputting the status data.
[0098] The display device 2 merges the image data
outputted from each of the image pickup devices 1 (to
generate a panoramic image, for example) for display.
From the display device 2, two types of data are output-
ted to the control device 3; one is the resultant image
data after image merging (hereinafter, merged image
data) , and the other is data indicating which merging
technique has been applied (hereinafter, merging tech-
nique data). Here, depending on which control tech-
nique the control device 3 applies, the display device 2
does not necessarily have such function of outputting
the merged image/merging technique data.

[0099] The control device 3 determines whether the
image quality of the merged image is consistent on the
display device 2. If determined No, the control device 3
outputs control data each corresponding to the image
pickup devices 1. With the control data, the control de-
vice 3 controls the image quality parameter on the image
pickup device 1 basis so as to make the image quality
of the resultant image after merging consistent. For a
case to generate a panoramic image, the image quality
parameters are each so controlled as to make a bound-
ary where two image data are merged (hereinafter, sim-
ply referred to as boundary) look inconspicuous .
[0100] Here, to see whether the image quality of the
merged image is consistent, the control device 3 com-
pares the image quality parameters with one another on
the image pickup device 1 basis. In an alternative man-
ner, the merged image may be examined if the image
quality thereof is consistent.

[0101] To control the image quality parameter, a first
control technique is the simplest of all three discussed
here. In the first technique, the control device 3 controls
the image pickup devices 1 for shared use of a common
image quality parameter (fixed value), which is previ-
ously stored in the control device 3.

[0102] In the first technique, however, the image qual-
ity parameters in each of the image pickup devices 1
are forced to agree with the common image quality pa-
rameter fixed in value. As aresult, surely the image qual-
ity of the resultant merged image becomes consistent,
but the image quality may not be at a desired level.
[0103] For betterment, in a second control technique,
the common image quality parameter is not previously
stored in the control device 3, but determined by the con-
trol device 3 based on the status data comes from each
of the image pickup devices 1. As described above, the
status data is the one indicating the already-set image
quality parameter. Thus determined common image
quality parameter is set in the image pickup devices 1
for shared use thereamong. Typically, the control device
3 calculates an average for the image quality parame-
ters set in each of the image pickup devices 1, and con-
trols the image pickup devices 1 for shared use of the
average value (or approximate value) as the image
quality parameter.

[0104] In a third control technique, the image quality
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parameters in the image pickup devices 1 are so con-
trolled as to make the image quality consistent around
boundaries in the merged image. This control is done
based on the merged image data provided from the dis-
play device 2 to the control device 3.

[0105] In detail, the image quality parameters for the
image pickup devices 14 and 1, are so determined as
to make the image quality consistent around a boundary
(first boundary) between image data from the image
pickup device 14 and that from the image pickup device
1,. Similarly, the image quality parameters for the image
pickup devices 1, and 15 are so determined as to make
the image quality consistent around a boundary (second
boundary) between image data from the image pickup
device 1, and that from the image pickup device 15. The
same is applicable to a boundary ((n-1)th boundary) be-
tween image data from the image pickup device 1(n_ 1)
and that from the image pickup device 1,,.

[0106] Then, based on the image quality around the
first boundary and that around the second boundary, de-
termined is the image quality of the section between
those two boundaries. Typically, the image quality of the
section is so determined as to change linearly. Thus de-
termined image quality parameters, which are functions
representing value in each part of one image, are set to
each of the image pickup devices 1 so as to make the
image quality of the resultant merged image consistent.
[0107] To control the image quality parameter with the
first control technique, the control device 3 only needs
to store a fixed value in ROM, for example. The status
data is not necessarily forwarded from the image pickup
devices 1 to the control device 3, and the merged image
data from the display device 2 to the control device 3.
[0108] With the second technique, the status data is
forwarded from each of the image pickup devices 1 to
the control device 3. Here, the display device 2 does not
necessarily forward the merged image data to the con-
trol device 3.

[0109] With the third technique, the merged image da-
ta is provided from the display device 2 to the control
device 3. Here, the status data is not necessarily for-
warded from the image pickup devices 1 to the control
data 3.

[0110] The image pickup system of FIG. 1 operates
as such. Described next is the operation of each com-
ponent in the image pickup system of FIG. 1.

[0111] FIG. 3 is a block diagram showing an exem-
plary structure of the control device 3. In FIG. 3, the con-
trol device 3 includes a CPU 301, RAM 302, and ROM
303. The ROM 303 stores a program 304 for the CPU
301 to operate. The CPU 301 executes the program 304
stored in the ROM 303 while using the RAM 302 as a
working area, allowing the control device 3 to control the
image pickup devices 1, for example, to make the image
quality of the merged image consistent on the display
device 2 (first to third control techniques). The control
processing carried out by the control device 3 is de-
scribed in detail in the second embodiment and there-
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after.

[0112] Nextbelow, with reference to FIGS. 4A and 4B,
the operation of the image pickup device 1 is described
in detail.

[0113] FIGS. 4A and 4B are block diagrams each
showing an exemplary structure of the image pickup de-
vice 1 of FIG. 1.

[0114] The image pickup device 1 of FIG. 4A includes
the image pickup part 11 and the signal processing part
12. The image pickup part 11 is implemented by a CCD
and a CMOS sensor, for example. Therein, an optically
picked-up image is converted into an electrical signal,
and then the signal is A/D converted to be outputted as
image pickup data.

[0115] InFIG. 4A, the signal processing part 12 proc-
esses the image pickup data based on the image quality
parameter (according to the control data from the control
device 3), and outputs image data. In the case that the
image quality parameter is for gain value, filter coeffi-
cient, charge storage time, compression ratio, for exam-
ple, the signal processing part 12 accordingly performs
gain control, color filtering, digital filtering, and controls
the charge storage time and the compression ratio of
data in the image pickup part 11.

[0116] In another case that the image quality param-
eter is for that relating to A/D conversion such as sam-
pling rate, quantization scale, quantization bit number,
for example, the signal processing part 12 controls the
image pickup part 11.

[0117] Note that, the image pickup part 11 may be im-
plemented by also a pickup tube for outputting an analog
image signal or an infrared sensor. If this is the case,
the signal processing part 12 is the one which performs
A/D conversion with respect to the analog image signal
from the image pickup part 11.

[0118] Further, based on the control data from the
control device 3, the signal processing part 12 can set
a new image quality parameter and reset the already-
set image quality parameter.

[0119] Herein, the control data is presumed to be the
image quality parameter to be set, that is, the control
device 3 specifies an image quality parameter to be set
in each image pickup device 1. This is not restrictive,
and the control data may be intermediate information for
determining the image quality parameter (e.g., informa-
tion for specifying brightness, color tint, sharpness, ON/
OFF of noise filter) , an instruction as to increase or de-
crease of the image quality parameter and intermediate
information, or a combination of those.

[0120] Further, the image quality parameters control-
lable by the control device 3 are not limited to those
above, and any arbitrary image quality parameter rele-
vant to the image quality will do.

[0121] Theimage pickup device 1 of FIG. 4B includes
the optical system 10, the image pickup part 11, the sig-
nal processing part 12, a control part 13, a storage part
14, a sensor 15, a mechanism system 16, and a power
supply part 17. Herein, the image pickup system 11 and
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the signal processing part 12 operate similar to those
above except that the image quality parameter is pro-
vided via the control part 13, and thus are not described
here again.

[0122] The optical system 10 is exemplified for a lens
and a driving part thereof, and changes itself in focal
distance, zoom magnification, aperture, and the like, ac-
cording to optical parameters set by the control part 13.
The sensor 15 senses around the image pick up devices
1 for the brightness, back-light or not, and the like, and
then outputs the result to the control part 13. The power
supply part 17 supplies power to the image pickup de-
vices 1, and is ON/OFF switchable under the control of
the control part 13. The mechanism system 16 orients
the image pickup devices under the control of the control
part 13.

[0123] The control part 13 controls, based on the con-
trol data from the control device 3, the signal processing
part 12, the optical system 10, the mechanism system
16, the power supply part 17, and the like.

[0124] The control data includes, for example, image
quality parameter, cutout area parameter, direction pa-
rameter, and power ON/OFF instruction, and the control
part 13 accordingly controls the above components.
[0125] Here, among those image quality parameters,
any parameter to define the brightness of the image,
such as sensitivity, amplification ratio, aperture, is now
referred to as "brightness parameter". Next below, al-
though the brightness parameter is taken as an example
to describe a control procedure therefor, other types of
parameters are controlled similarly.

[0126] Note that, the control part 13 may control sev-
eral components only by one control data. For example,
both the signal processing part 12 and the optical sys-
tem 10 are controlled by the control data indicating the
brightness parameter. As an example, to increase
brightness according to the control data, the signal
processing part 12 is increased in its sensitivity, and the
optical system 10 is set larger in its aperture (smaller in
F-number).

[0127] Inaddition to the data described in FIG. 4A, the
control part 13 also outputs, as setting data, the infor-
mation sensed by the sensor 15, ON/OFF of the power
supply part 17, and the like. Here, the setting data is
forwarded to the control device 3, and based thereon,
the control device 3 controls the image quality parame-
ter.

[0128] With such structure as FIG. 4B, the image pick-
up devices 1 becomes adjustable in direction for image
pickup, and switchable with the power supply. In the im-
age pickup system having such pickup device 1
equipped, the control device 3 can also orient the image
pickup device 1 in a desired direction and optionally
turns ON whichever image pickup device 1.

[0129] FIG. 5is a block diagram showing another ex-
emplary structure of the image pickup device 1 of FIG.
1. The image pickup device 1 of FIG. 5 includes a CMOS
sensor 111, a pixel unit signal processing part 112, and
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a signal processing part 121. The CMOS sensor 111 and
the pixel unit signal processing part 112 correspond to
the image pickup part 11 of FIG. 4.

[0130] In such structured image pickup device 1, the
CMOS sensor 111 is the one which converts an image
into an electrical signal. The electrical signal is then for-
warded to the pixel unit signal processing part 112 to be
processed on a pixel basis, and then outputted as image
pickup data.

[0131] Theimage pickup data is provided to the signal
processing part 121 together with the control data from
the control device 3. Based on the control data, the sig-
nal processing part 121 controls the image quality pa-
rameter (e.g., sensitivity, storage time, gain) set in the
CMOS sensor 111 and the pixel unit signal processing
part 112. Here, the control data provided to the signal
processing part 121 is the one which controls the image
quality parameter not on an image basis but on a pixel
basis. Thus, the image quality parameter can be con-
trolled for every pixel included in the image.

[0132] Note that, in the image pickup device 1 of FIG.
5, the image quality parameter is controlled on a pixel
basis. This is not restrictive, and the image quality pa-
rameter may be controlled on a block basis. Here, the
block is composed of several pixels, for example, 8 by
8 pixels, and accordingly the control data is reduced,
and so is processing load of the signal processing part
121.

[0133] Described in detail next is the operation of the
display device 2.

[0134] FIGS. 6A and 6B are block diagrams each
showing an exemplary structure of the display device 2
of FIG. 1. The display device 2 of FIG. 6A includes a
merging part 20, and a display part 24. The merging part
20 merges the image data coming from several image
pickup devices 1 for output as one image data. For
merging, applied may be the panoramic image merging
technique and the multi image merging technique. A
technique for switching several image data with the pas-
sage of time on a display, or a combination of those
above techniques such as downsizing panoramic imag-
es to make those fit in one image may be also a possi-
bility. These techniques are only exemplary, and the
merging part 20 surely can optionally apply any other
possible technique to generate one image data from
several.

[0135] The display part 24 receives the resultant
merged image data from the merging part 20, and dis-
plays a merged image. The display part 24 typically dis-
plays moving pictures thereon, such as CRT, liquid crys-
tal display, and plasma display. This is not restrictive,
and a printer which prints still pictures on a paper will do
as long as images become visible thereby.

[0136] The merged image data outputted from the
merging part 20 is fed back to the control device 3, if
required. If fed back, the control device 3 generates new
control data for making the image quality of the merged
image consistent.
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[0137] Thedisplaydevice 2 of FIG. 6B is provided with
memories 21, to 21, for storing image data coming from
each corresponding image pickup devices 14 to 1, a
memory 22 for storing merged image data, a merging
control part 23 for performing image data merging while
controlling the memories 21 and 22, and the display part
24. In FIG. 6B, the display part 24 operates similarly to
that of FIG. 6A.

[0138] The memories 21 and 22, and the merging
control part 23 structure the merging part 20. The merg-
ing part 20 corresponds to the merging part 20 of FIG.
6A. In the merging part 20 of FIG. 6B, the image data is
first stored in the corresponding memories 21, to 21,,.
Then, the image data is read by the merging control part
23 therefrom to be written into the memory 22. At this
time, the merging control part 23 specifies both a read
address for reading the image data from the memories
21 and a writing address for writing thus read image data
into the memory 22. Thus, the merge image data is gen-
erated in the memory 22.

[0139] Before writing the image data read from the
memory 21 into the memory 22, the merging control part
23 carries out signal processing so as to interpolate the
image data and merge image data provided by the
memories 21 together.

[0140] As such, with such signal processing and ad-
dress control executed by the merging control part 23,
the display part 24 can easily displays the merged image
thereon.

[0141] The merging control part 23 also outputs, if
necessary, merging technique data (indicating what
technique has been applied, for example, the panoramic
image merging technique, or the multi image merging
technique), image quality information about the respec-
tive image data in the merged image data, and the like.
Such data and information is fed back to the control de-
vice 3. If the image quality information is fed back, the
control device 3 accordingly generates new control data
for achieving the consistent image quality. With the
merging technique data fed back, the control device 3
controls the image pickup devices 1 for the image cutout
area.

[0142] Herein, although the display device 2 here is
presumed to simply display the merged image data, this
is not restrictive. The display device 2 may perform a
predetermined image processing based on the merged
image data. If so, by taking FIG. 6A as an example, the
display part 24 is replaced by an image processing part
(not shown) to perform the predetermined image
processing.

[0143] The image processing part may, for example,
statistically process the merged image data, or analyze
the merged image data to detect any object or acknowl-
edge the movement thereof in a resultant image. Also,
any 3D shape data may be extracted from the merged
image data.

[0144] When displayed is a merged image, the above
described control for consistent image quality is effec-
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tive to make boundaries look inconspicuous. In the im-
age processing as above, the control for consistent im-
age quality is also effective to improve, in accuracy, the
statistical processing, object detection, object move-
ment acknowledgement, 3D data extraction, and the
like.

[0145] As is known from the above, according to the
first embodiment, an image generated by merging con-
currently picked-up several images can surely have
consistent image quality on a display. Further, depend-
ing on which merging technique has been applied, an
image quality parameter can be controlled on a cutout
area basis. Still further, in the image pickup system, the
image pickup devices 1 are independently ON/OFF
switchable.

(Second Embodiment)

[0146] In a second embodiment, described is an im-
age pickup system which applies the first control tech-
nique described in the first embodiment. In the first con-
trol technique, the control device 3 controls the image
pickup devices 1 for shared use of a common image
quality parameter, which is previously stored in the con-
trol device 3.

[0147] The image pickup system of the second em-
bodiment is similar to that of FIG. 1 (or FIG. 2). Further,
the image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6. The second embodiment is provided for
describing the operation of the control device 3 to a fur-
ther degree, and other components already appeared
in the first embodiment are considered operationally the
same, and not described unless otherwise specified.
[0148] FIG. 3 shows the structure of the control device
3.InFIG. 3, the CPU 301 operates according to the pro-
gram 304 stored in the ROM 303 while using the RAM
302 as a working area, allowing the control device 3 to
execute such control processing as shown in a flowchart
of FIG. 7.

[0149] FIG. 7 is a flowchart showing the operation of
the control device 3. In FIG. 7, the control device 3
stores, in advance, a common image quality parameter
in the ROM 303, for example (step S1). The control de-
vice 3 first determines whether the image quality of a
merged image consistent on the display device 2 (step
S2). If determined Yes, the control device 3 is now on
standby.

[0150] Here, to see whether the image quality of the
merged image is consistent, the control device 3 com-
pares image quality parameters with one another. The
image quality parameter is the one already set in each
image pickup device 1, and transmitted therefrom as
status data. Determination factor here is whether those
image quality parameters are equal to one another, or
a difference thereamong is a threshold value or smaller.
In an alternative manner, the control device 3 may re-
ceive the merged image data from the display device 2
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to examine the resultant merged image whether the im-
age quality thereof is consistent. If this is the case, the
display device 2 needs to notify the control device 3
which part of the merged image is a boundary.

[0151] Onthe other hand, if determined No in step S2,
the control device 3 generates control data for output to
each of the image pickup devices 1 (step S3). The new
control data is for making the already-set image quality
parameters in the image pickup devices 1 agree with
the common image quality parameter.

[0152] With the control data from the control device 3,
the common image quality parameter is set in the image
pickup devices 1 for shared use thereamong, thereby
rendering the image quality of the merged image con-
sistent on the display device 2. For example, when dis-
played is an image generated by the multiimage merg-
ing technique, the image quality, for example bright-
ness, becomes consistent. For an image generated by
the panoramic image merging technique, boundaries
therein look inconspicuous.

[0153] Here, as for the common image quality param-
eter, stored in the control device 3 may be only one or
several. The case that the control device 3 stores only
one common image quality parameter is described in
the foregoing. If stored several, a user may select which
by directing the control device 3, or the control device 3
may select which at its discretion.

[0154] Such case is described in detail next. Here, as-
suming that the image pickup system is a vehicle-
mounted type, and the image pickup device 1 is placed
on the front, rear, right, and left as shown in FIG. 15.
These four image pickup devices 1, to 1, each forward
image data to the display device 2 for image merging
therein. Then, displayed on the display device 2 is such
image as shown in FIGS. 16, 17A and 17B.

[0155] The image of FIG. 16 is the one generated by
the multi image merging technique, while the images of
FIGS. 17A and 17B are both images generated by the
panoramic image merging technique. Specifically, the
image of FIG. 17A covers the front two-third of the ve-
hicle (that is, corresponds to the image pickup devices
1,10 13), and the image of FIG. 17B covers the rear two-
third thereof (that is, corresponds to the image pickup
devices 14, 15, and 1,).

[0156] If displayed is such type of merged image, an
image quality parameter needs to respond to environ-
mental change around the vehicle observed as the ve-
hicle moves and time passes . Typically, a brightness
parameter (e.g., brightness, aperture, amplification ra-
tio) plays an important role in such case. As an example,
if the control device 3 stores only one common image
quality parameter with consideration only for daytime,
image pickup at nighttime is unlikely (even if carried out,
resulting in a dark image).

[0157] Therefore, the control device 3 here stores two
common image quality parameters for daytime and
nighttime, respectively. In this case, the user specifies
which, and the control device 3 accordingly selects the
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specified common image quality parameter.

[0158] Alternatively, as shown in FIG. 15, the vehicle
may be equipped with a sensor 53 for sensing the bright-
ness therearound. The sensor 53 is connected to the
control device 3. If equipped, based on the result ob-
tained thereby, the control device 3 itself can make a
selection which common image quality parameter.
[0159] As is known from the above, according to the
second embodiment, the image quality parameters in
each image pickup device 1 are forcefully changed to
agree with the common image quality parameter. Thus,
the image quality of a merged image becomes consist-
ent through a simple control processing.

(Third Embodiment)

[0160] In a third embodiment, described is an image
pickup system which applies the second control tech-
nique described in the first embodiment. In the second
control technique, a common image quality parameter
is determined by the control device 3 based on the al-
ready-set image quality parameters transmitted from
the respective image pickup devices 1. Thus deter-
mined common image quality parameter is set in the im-
age pickup devices 1 for shared use thereamong.
[0161] The image pickup system of the third embodi-
ment is similar to that of FIG. 1 (or FIG. 2). Further, the
image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6.

[0162] The third embodiment is provided for describ-
ing the operation of the control device 3 to a still further
degree, and other components already appeared in the
first embodiment are considered operationally the
same, and not described unless otherwise specified.
[0163] FIG. 8 is a flowchart showing the operation of
the control device 3. In FIG. 8, the control device 3
stores, in advance, several common image quality pa-
rameters as potentials, for example (step S11). The con-
trol device 3 first determines whether the image quality
of a merged image is consistent on the display device
2 (step S12). If determined Yes, the control device 3 is
now on standby. See the second embodiment about
how to determine.

[0164] Here, the control device 3 has so far received,
as status data, the image quality parameters already set
in each of the image pickup devices 1. If determined No
in step S12, based on the status data, the control device
3 selects any one common image quality parameter out
of those several potentials (step S13).

[0165] To be more specific, in step S13, the control
device 3 first calculates an average of those already-set
image quality parameters. Then, the calculated average
is compared with those several potentials to find which
common image quality parameter is closest. Thus found
is determined as the common image quality parameter.
[0166] Next, the control device 3 generates control
data, for output to each of the image pickup devices 1,
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so as to make the already-set image quality parameters
therein agree with thus determined common image
quality parameter (step S14).

[0167] Inresponse tothe control data, the image pick-
up devices 1 each accordingly change its image quality
parameter. This successfully brings about the consist-
ent image quality of an image after merging.

[0168] In this manner, in addition to the effects
achieved in the second embodiment, the value change
of the image quality parameters in the image pickup de-
vices 1 can be minimized thanks to the average value
calculated for comparison with several potentials com-
mon image quality parameters. For example, the bright-
ness of the merged image can be consistent with less
variation in brightness. Similarly, if the image pickup de-
vices 1 are each equipped with a function of automati-
cally adjusting its image quality parameter according to
the environmental change therearound (e.g., bright-
ness), the resultant merged image becomes always op-
timal in its image quality (brightness).

[0169] In the above, the control device 3 previously
stores several common image quality parameters as po-
tentials for comparison with an average value to be cal-
culated. This is not restrictive, and the average value
may be simply determined as a common image quality
parameter. Or the control device 3 may search the al-
ready-set image quality parameters of the image pickup
devices 1 for the closest in value to the average, and
determine thus found as a common image quality pa-
rameter.

[0170] Herein, as for a more general manner to make
the change of image quality parameters minimized, a
common image quality parameter may be determined
by simply considering what values the already-set im-
age quality parameters show.

[0171] Further, the status data forwarded from each
of the image pickup devices 1 to the control device 3 is
not limited to the already-set image quality parameter.
Any data will do as long as the data indicates the status
of the image pickup devices 1. For example, if the image
pickup device 1 is equipped with the sensor 15 for sens-
ing the brightness therearound, and if an image quality
parameter (e.g., sensitivity) therein is automatically set
based on the sensed brightness, notified from the image
pickup device 1 to the control device 3 may not its image
quality parameter but the brightness sensed by the sen-
sor 15. If this is the case, the control device 3 calculates
an average of the brightness, and out of those potentials
stored therein, determines which shows the closest val-
ue to the average.

(Fourth Embodiment)

[0172] In afourth embodiment, described is an image
pickup system which applies the third control technique
described in the first embodiment. The third control tech-
nique is specifically applied to generate a panoramic im-
age. In detail, the image quality parameters in the image
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pickup devices 1 are so controlled as to make the image
quality consistent around boundaries in the merged im-
age. This control is done based on the merged image
data or image quality information provided from the dis-
play device 2 to the control device 3.

[0173] The image pickup system of the fourth embod-
iment is similar to that of FIG. 1 (or FIG. 2). Further, the
image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6.

[0174] The fourth embodimentis provided for describ-
ing the operation of the control device 3 to a further de-
gree, and other components already appeared in the
first embodiment are considered operationally the
same, and not described unless otherwise specified.
[0175] FIG. 3 shows the structure of the control device
3. Herein, the program 304 stored in the ROM 303 is
different from the one in the first embodiment, and so is
the operation of the control device as shown in FIG. 9.
[0176] Herein, the image quality parameter is set on
a pixel (or a block, composed of several pixels) basis
unlike the second and third embodiments on an image
basis. Also, the image quality parameter is not changed
to agree with the common image quality parameter, but
is changed in such manner as to make boundaries in a
merged image look inconspicuous.

[0177] In detail, the image quality of the merged im-
age is considered entirely consistent in the second and
third embodiments. On the other hand, in the fourth em-
bodiment, the image quality is consistent only around
boundaries between any pair of pixels or blocks. In such
case, the image quality around a boundary is not con-
sistent with that around a boundary next thereto. In con-
sideration thereof, the image quality parameter is con-
trolled on a pixel (or block) basis so that a section be-
tween those two boundaries changes in image quality
linearly (or gradually).

[0178] FIG. 9 is a flowchart showing the operation of
the control device 3. In FIG. 9, the control device 3 stores
in advance a threshold value, which is a difference of
the image quality between two areas around the bound-
ary (step S31).

[0179] Once received the merged image data from
the display device 2, the control device 3 first detects
the image quality therein around a first boundary, which
is observed between a pair of pixels or blocks (step
S32).

[0180] FIG. 18 is a diagram visually showing image
quality control carried out by the control device 3 in the
fourth embodiment on a panoramic image, which is gen-
erated by merging image data outputted from three im-
age pickup devices 1, to 15 of FIG. 1. In step S32, as
shown in FIG. 18, detected is the image quality (e.g.,
brightness) of areas 31a and 31b around the first bound-
ary. Herein, the image quality parameters of the areas
31a and 31b are presumed to be "10" and "7", respec-
tively.

[0181] The control device 3 then calculates a differ-



33 EP 1134 718 A2 34

ence in brightness, for example, between the image
quality parameters detected in step S32 (step S33).
Thus calculated difference is compared with the previ-
ously stored threshold value to see if the difference is
equal to or smaller than the threshold value (step S34).
[0182] If determined No in step S34, the control de-
vice 3 changes the image quality parameters to make
the difference equal to or smaller than the threshold val-
ue (step S35). Then, the procedure goes to step S36.
[0183] In the example of FIG. 18, since the image
quality parameters are "10" and "7", thus a difference in
image quality around the first boundary is "3". Assuming
that the threshold value is "1", the control device 3 de-
termines the difference is exceeding the threshold val-
ue, and accordingly changes the image quality param-
eters. For example, the image quality parameter for the
area 31a is changed to "9", while that for the area 31b
to"8". This is surely not restrictive, and the image quality
parameter for the area 31a may be changed to "8", but
that for the area 31b may be left as it is.

[0184] If determined Yes in step S34, the control de-
vice 3 then determines whether every boundary has
been subjected to processing (step S36).

[0185] If determined No in step S36, the next bound-
ary (here, a second boundary) is selected for processing
(step S37), and the procedure repeats the step S32 and
onwards.

[0186] In the example of FIG. 18, detected is the im-
age quality of areas 32a and 32b around the second
boundary. Herein, the image quality parameters of the
areas 32a and 32b are presumed to be "7" and "12",
respectively. In this case, since the difference of the im-
age quality parameters is "5", the control device 3 de-
termines the value is exceeding the threshold (=1), and
accordingly changes the image quality parameters.
Herein, presumably, the image quality parameter for the
area 32a is changed to "9", and that for the area 32b to
"10".

[0187] Such processing is repeated until every
boundary in the panoramic image is through, and once
determined Yes in step S36, the procedure goes to step
S38, and then step S39.

[0188] In step S38, the control device 3 determines
image quality parameters for a section between two
boundaries based on the result in step S35, specifically,
the image quality parameters for the boundaries from
the first to the (n-1)th. In detail, a linear line (or a gradual
curve) is drawn from the image quality parameter
around for the first boundary to that around for the sec-
ond boundary, and then along the line, image quality pa-
rameters are determined for a section therebetween on
a pixel or block basis.

[0189] In the example of FIG. 18, the image quality
parameter for a Oth boundary is "10", and that for the
area 31ais "9". Accordingly, image quality parameters
in a section between those two boundaries are deter-
mined by a linear line which is so drawn as to pass
through two points of (0, 10), and (1, 9). For example,
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since an intermediate point between the points (0, 10)
and (1, 9) is calculated as (0, 5, 9, 5), an image quality
parameter for the intermediate point between the Oth
and first boundary is determined as "9.5".

[0190] Here, the determination factor for the image
quality parameters in a section is not limited to be such
linearly line, and may be a gradual curve such as sec-
ondary function and log function.

[0191] A section between the first and second bound-
aries, and a section between the second and third
boundaries are determined in the same manner as
above.

[0192] In the next step S39, the control device 3 gen-
erates control data for output to each of the image pick-
up devices 1. With the control data, the image quality
parameters which have been already set in the image
pickup devices 1 are changed to agree with the image
quality parameters determined in step S35 for the areas
around boundaries, and the image quality parameters
determined in step S38 for the sections. This is the end
of the processing.

[0193] Intheforegoing, in addition to the image quality
parameters for the areas around boundaries, the control
device 3 also determines those for the sections between
the boundaries. This is not restrictive, and the image
quality parameters for the areas around boundaries may
be determined on the image pickup device 1 side.
[0194] If this is the case, the control device 3 outputs
the image quality parameters determined in step S35 to
each corresponding image pickup device 1. More spe-
cifically, the image quality parameters for the areas
around the first boundary is outputted to the image pick-
up devices 1,4 and 1,, the image quality parameters for
the areas around the second boundary is outputted to
the image pickup devices 1, and 15, and the image qual-
ity parameters for the areas around the (n-1)th boundary
is outputted to the image pickup devices 1(, 4y and 1,,.
[0195] For example, in consideration of the image
quality parameter for the area 31a, the image pickup de-
vice 1,4 changes the image quality parameter for the sec-
tion between the Oth and the first boundaries from "10"
to "9". That is, the image quality parameter for the area
31a is reduced to be "9". Therefore, in the section be-
tween the Oth and first boundaries, the image quality pa-
rameters are so determined as to change linearly (or
gradually).

[0196] Similarly, in consideration of the image quality
parameter for the area 31a, the image pickup device 1,
changes the image quality parameter for the section be-
tween the first and second boundaries from "7" to "8".
That is, the image quality parameter for the area 31b is
increased to be "8". Also, in consideration of the image
quality parameter for the area 31b, the image pickup de-
vice 1, changes the image quality parameter for the sec-
tion between the second and third boundaries from "7"
to "9". That is, the image quality parameter for the area
32ais increased to be "9". Therefore, in the section be-
tween the first and second boundaries, the image quality
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parameters are so determined as to change linearly (or
gradually).

[0197] The image pickup device 15 performs image
quality parameter change in the same manner. As a re-
sult, the image quality parameters around each bound-
ary become equal to or smaller than the threshold value
(=1), whereby boundaries in a panoramic image after
merging look inconspicuous on the display device 2.
Note that, the threshold value is not surely limited to 1,
and may be any desired value such as "2" and "0.5". Or
a difference in image quality may be set to "0", and if
so, the image quality parameter for areas around a
boundary coincide with each other.

[0198] In the second to fourth embodiments in the
above, described are the techniques for achieving a
merged image with consistent image quality through
control on the image quality parameters in the image
pickup devices 1. As a fifth embodiment next below, the
image pickup devices 1 are controlled for a cutout area
so that the amount of information about the merged im-
age is controlled. Or as a sixth embodiment, the image
pickup devices 1 are ON/OFF controlled so that power
cutdown can be achieved.

(Fifth Embodiment)

[0199] Described in a fifth embodiment is a technique
for controlling the image pickup devices 1 for an image
cutout area to reduce the amount of information trans-
mitted to the display device 2 about a merged image.
Instead of reducing the amount of information, the im-
age quality can be improved.

[0200] The image pickup system of the fifth embodi-
ment is similar to that of FIG. 1 (or FIG. 2). Further, the
image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6. The fifth embodiment is provided for de-
scribing the operation of the control device 3 to a further
degree, and other components already appeared in the
first embodiment are considered operationally the
same, and not described unless otherwise specified.
[0201] Herein, the image pickup devices 1 are al-
lowed to cutout an image only for a previously-set area
for output. The previously-set cutout area is controlled
by the control device 3, and the image pickup devices
1 accordingly follow the control.

[0202] FIG. 3 shows the structure of the control device
3. Herein, the program 304 stored in the ROM 303 is
different from the one in the first embodiment, and so is
the operation of the control device as shown in FIG. 10.
[0203] FIG. 10is a flowchart showing the operation of
the control device 3. In FIG. 10, the control device 3
stores in advance several cutout areas as potentials to
have the image pickup devices 1 cutout theirimage data
partially or entirely (step S41).

[0204] Here, presumably, stored are two potentials;
one is a first cutout area which causes the image pickup
devices 1 to cutout the image data in its entirety, and a
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second cutout area to cutout only a previously-set area.
[0205] As to the display device 2, stored are a pano-
ramic image merging mode and a multi image merging
mode, which are of merging image data from the image
pickup devices 1. In the panoramic image merging
mode, the image data is partially cut out (trimmed) and
merged into a panoramic image. In the multi image
merging mode, the image data from the image pickup
devices 1 are arranged in an image (changed in size, if
necessary).

[0206] Therefore, when the multi image merging
mode is applied in the display device 2, each of the im-
age pickup devices 1 needs to transmit the image data
in its entirety to the display device 2. On the other hand,
when the panoramic image merging mode is applied,
the image pickup devices 1 need to transmit only the
image data in a required area for a panoramic image to
be generated. Accordingly, the amount of image data
transmitted to the display device 2 can be reduced.
[0207] Referring back to the flowchart of FIG. 10.
Based on the merging technique data from the display
device 2, the control device 3 detects which merging
technique has been applied in the display device 2 (the
panoramic image merging mode or the multi image
merging mode) (step S42). Then, the control device 3
selects any cutout area from among those potentials
corresponding to the merging technique detected in
step S42 (step S43). Thus selected cutout area is de-
termined as a cutout area.

[0208] To be specific, with the multi image merging
mode, the control device 3 selects a first cutout area
(entire image data) which corresponds to the multi
merged image. On the other hand, with the panoramic
image merging mode, selected is a second cutout area
(partial image data) which corresponds to the panoram-
ic merged image.

[0209] The control device 3 then generates control
data to change the cutout area already set in the image
pickup devices 1 to the one determined in step S43. The
control data is outputted to the image pickup devices 1
(step S44).

[0210] As an example, if the merging technique in the
display device 2 is switched to the panoramic image
merging mode during when the cutout area already set
in the image pickup devices 1 is the first cutout area, the
control device 3 determines the second cutout area as
a new cutout area. Then, the control device 3 transmits
the control data to the image pickup devices 1 to change
the first cutout area to the second.

[0211] Inresponse to the control data from the control
device 3, the image pickup devices 1 each change its
cutout area therein. Therefore, the image pickup devic-
es 1 can each change its cutout area according to which
merging technique the display device 2 has been ap-
plied.

[0212] In the foregoing, the control device 3 deter-
mines the cutout area responding to the notification pro-
vided by the display device 2. This is not restrictive, and



37 EP 1134 718 A2

a user may instruct the control device 3. If this is the
case, in step S43, the control device 3 receives the us-
er's instruction, selects the cutout area at the user's re-
quest from among those several potentials, and then de-
termines thus selected area as a cutout area.

(Sixth Embodiment)

[0213] In a sixth embodiment, described in detail is a
technique for ON/OFF controlling a power supply of
each of the image pickup devices 1. With this technique,
achieved is power cutdown and less information trans-
mitted from the image pickup devices 1 to the display
device 2. Alternatively, instead of reducing information,
the image quality may be improved.

[0214] The image pickup system of the sixth embod-
iment is similar to that of FIG. 1 (or FIG. 2). Further, the
image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6. The sixth embodiment is provided for
describing the operation of the control device 3 to a still
further degree, and other components already ap-
peared in the first embodiment are considered opera-
tionally the same, and not described unless otherwise
specified.

[0215] FIG. 3 shows the structure of the control device
3. Herein, the program 304 stored in the ROM 303 is
different from the one in the first embodiment, and so is
the operation of the control device as shown in FIG. 11.
[0216] FIG. 11 is a flowchart showing the operation of
the control device 3. In FIG. 11, the control device 3
stores in advance several instructions as potentials to
turn ON/OFF the power supply of each of the image
pickup devices 1 (step S51).

[0217] Stored herein, for example in FIG. 15, are a
first ON/OFF instruction to turn ON every image pickup
device 14 to 1,, a second ON/OFF instruction to turn
OFF the image pickup device 1, but turn ON the rest,
and a third instruction to turn OFF the image pickup de-
vice 1, but turn ON the rest.

[0218] As foramerging technique to merge image da-
ta provided by the image pickup devices 1, the display
device 2 can be switched among a multi image merging
mode, a first half panoramic image merging mode, and
a second half panoramic image merging mode.

[0219] Inthe multiimage merging mode, every image
data from the image pickup devices 1, to 14 is merged
into a panoramic image. In the first half panoramic im-
age merging mode, merged are the image data from
three image pickup devices 1, to 15, which are mounted
in the rear two-third of the vehicle. In the second half
panoramic image merging mode, merged into a pano-
ramic image are the image data from three image pickup
devices 14, 13, and 14, which are mounted in the front
two-third of the vehicle.

[0220] As such, when the multi image merging mode
is applied in the display device 2, every image pickup
device 14 to 1,4 needs to be turned ON. On the other
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hand, with the first and second half panoramic image
merging modes, power consumption is reduced by not
turning ON all of those, that is, turning ON only three
image pickup devices 14 to 13, or 14, 15, and 14. With
those modes, the information from the image pickup de-
vices 1 to the display device 2 can be also reduced.
[0221] Referring back to the flowchart of FIG. 11, ac-
cording to the merging technique data provided by the
display device 2, the control device 3 detects which
merging technique has been applied in the display de-
vice 2 (the multiimage merging mode, the first front pan-
oramic image merging mode, or the second half pano-
ramic image merging mode)(step S52). Then, the con-
trol device 3 selects any ON/OFF instruction among
those potentials corresponding to the merging tech-
nique detected in step S52. (step S53). Thus selected
is determined as an ON/OFF instruction.

[0222] To be specific, if the multiimage merging mode
is informed, the control device 3 selects the correspond-
ing first ON/OFF instruction (turn ON every image pick-
up device 14 to 1,). With the first half panoramic image
merging mode, selected is the corresponding second
ON/OFF instruction to turn OFF the image pickup device
14 but turn ON the rest. With the second half panoramic
image merging mode, selected is the corresponding
third ON/OFF instruction to turn OFF the image pickup
device 1, but turn ON the rest.

[0223] Then, the control device 3 generates control
data indicating which ON/OFF instruction has been de-
termined in step S53 for output to the image pickup deic-
es 1 (step S54).

[0224] As an example, if the display device 2 is
switched from the multi merging image mode to the first
half panoramic image merging mode, the display device
2 determines the second ON/OFF instruction as a new
ON/OFF instruction. Then, the control device 3 trans-
mits such control data to the image pickup devices 1.
[0225] The image pickup devices 1 each follow the
control data from the control device 3. In this manner,
the image pickup devices 1 each turn ON/OFF its power
supply according to the merging technique applied in the
display device 2, thereby cutting down power by turning
OFF any unwanted image pickup device 1.

[0226] In the foregoing, the control device 3 deter-
mines the ON/OFF instruction responding to the notifi-
cation provided by the display device 2. This is not re-
strictive, and a user may instruct the control device 3. If
this is the case, in steps S52 and S53, the control device
3 receives the user's instruction, selects the ON/OFF
instruction at the user's request from among those sev-
eral potentials, and then determines thus selected in-
struction as an ON/OFF instruction.

(Seventh Embodiment)
[0227] In a seventh embodiment, with an assumption

that the image pickup devices 1 are mounted in a vehi-
cle, described is a technique for controlling the image
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quality parameters in the image pickup devices 1 de-
pending on in which state the vehicle is . For example,
if the vehicle turns its light ON, the image pickup devices
1 are increased in sensitivity.

[0228] The image pickup system of the seventh em-
bodiment is similar to that of FIG. 1 (or FIG. 2). Further,
the image pickup device 1, the display device 2, and the
control device 3 of FIG. 1 (or FIG. 2) are similar to those
of FIGS. 3 to 6.

[0229] The seventh embodiment is provided for de-
scribing the operation of the control device 3 to a further
degree, and other components already appeared in the
first embodiment are considered operationally the
same, and not described unless otherwise specified.
[0230] Herein, as shownin FIG. 15, the vehicle is pro-
vided with a light 51 and a windshield wiper 52. Once
the light 51 and windshield wiper 52 are turned ON, the
control device 3 accordingly increases the brightness
parameter (e.g., sensitivity) of the image pickup devices
1.

[0231] Also, the control device 3 can detect if the ve-
hicle is going straight, turning left or right. For example,
if detects the vehicle is making a left turn, the control
device 3 lowers the resolution of the image pickup de-
vices 13, which is mounted on the right side of the vehi-
cle.

[0232] FIG. 3 shows the structure of the control device
3. Herein, the program 304 stored in the ROM 303 is
different from the one in the first embodiment, and so is
the operation of the control device as shown in FIG. 12.
[0233] FIG. 12is a flowchart showing the operation of
the control device 3. In FIG. 12, the control device 3 pre-
viously stores, exemplarily in the ROM 303, a table
which shows the interrelation between the state of the
vehicle and the image quality parameter (step S61).
[0234] In this example, stored is such table as shown
in FIG. 19. In the table of FIG. 19, the state of vehicle
includes four states of "light ON", 'windshield wiper ON",
"left turn" and "right turn". To each of those states, a cor-
responding image quality parameter (herein, brightness
parameter and resolution) is provided.

[0235] This table shows, when the vehicle turns ON
its light and windshield wiper, every image pickup device
1 becomes high in sensitivity. Note that, the high sensi-
tivity herein means that the sensitivity is relatively high
in consideration of the sensitivity when the light 51 and
the windshield wiper 52 are both turned OFF. Also, when
the vehicle is making a left turn, the image pickup device
14 on the left side of the vehicle becomes high in reso-
lution, but the image pickup device 13 on the right side
becomes low in resolution. Conversely, when the vehi-
cle is making a right turn, the image pickup device 15 on
the right side of the vehicle becomes high in resolution,
and the image pickup device 1, on the left side becomes
low in resolution. Note that, the high/low resolution here-
in means that the resolution is relatively high/low in con-
sideration of the resolution when the vehicle is going
straight.
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[0236] Referring back to the flowchart of FIG. 12. The
control device 3 first detects in which state the vehicle
is (step S62). In consideration of the result obtained
thereby, the control device 3 then accordingly deter-
mines the image quality parameter by referring to the
stored table (step S63).

[0237] To be specific, as shown in step S631 of FIG.
13A, if detection made in step S62 is "light ON" , every
image pickup device 1 is made high in sensitivity. Sim-
ilarly, as shown in step S632 of FIG. 13B, if detection
made in step S62 is "windshield wiper ON", every image
pickup device 1 is made high in sensitivity. As shown in
step S633 of FIG. 13C, if detection made in step S62 is
"left turn" or "right turn”, image pickup devices 1 are
changed in resolution depending on which area the im-
age pickup device 1 isin charge. In detail, with "left turn",
resolution becomes high for the left area but low on the
right, and with "right turn", resolution becomes high for
the right area but low on the left.

[0238] The control device 3 then generates control
data to make the image quality parameter already set
in the image pickup devices 1 agree with the image qual-
ity parameter determined in step S63. The control data
is then outputted to the image pickup devices 1 (step
S64).

[0239] The image pickup devices 1 then accordingly
each change its image quality parameter. In this man-
ner, the image quality parameter in the image pickup de-
vices 1 can be controlled depending on in which state
the vehicle is.

[0240] In the foregoing, the control device 3 controls
the image pickup devices 1. This is not restrictive, and
as shown in FIG. 14, the display device 201 may be pro-
vided with a setting function of image quality parameter,
and the control device 3 accordingly controls the display
device 201.

[0241] Inthe example of FIG. 14, in the display device
201, each of the signal conversion parts 25 adjusts the
image quality of the image data according to thus set
image quality parameter. Then, in response to the con-
trol data from the control device 3, the already-setimage
quality parameter is accordingly changed.

[0242] Also in the foregoing, the control over image
quality parameter and cutout area is performed when
the image quality is not consistent or the merging tech-
niqgue has been changed. This is not restrictive, and
such control may be performed when the image pickup
system is turned ON, or at arbitrary time intervals such
as once every several milliseconds, seconds, hours, or
days, for example.

(Eighth Embodiment)

[0243] FIG. 20 is a block diagram showing the struc-
ture of a vehicle-mounted-type sensor system accord-
ing to an eighth embodiment of the present invention. In
FIG. 20, the vehicle-mounted-type sensor system s pro-
vided with a plurality of cameras 1001 for image pickup,
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a plurality of nodes (in this example, five nodes of 1002,
to 10025) placed in each predetermined position in a ve-
hicle 1000 for connection with the cameras 1001, a sig-
nal processing device 1003 for processing an image
pickup signal from each of cameras 1001 and outputting
a resultant image signal, a node 1004 for connection
with the signal processing device 1003, and a monitor
1005 for displaying the image signal from the signal
processing device 1003.

[0244] FIG. 20 exemplarily shows such first connec-
tion that the sensor system includes three standard-res-
olution cameras 1002, to 10024, and each of those is
connected to nodes 1002, to 1002, respectively.
[0245] With two more standard-resolution cameras
1001, and 1001, and two more nodes 1002, and 1002,
for connection thereto, the first connection may be
changed to a second connection.

[0246] With replacement of the standard-resolution
camera 10015 connected to the node 10025 with a high-
resolution camera 1001', the first connection may be
changed to a third connection.

[0247] Note that, what does the "connection" mean,
and details about the first to third connections are left
for later description. Herein, the first to third connections
are no more than typical examples for easy understand-
ing of characteristics of the present invention, and some
more connections are possible. The differences among
the first to third connections are also not restrictive, and
some more difference may be considered.

[0248] FIG. 21 is a block diagram showing an exem-
plary structure of the camera 1001 (or 1001") of FIG. 20.
In FIG. 21, the camera 1001 includes an image pickup
part 1101, an image pickup processing part 1102, and
a storage part 1103. The image pickup part 1101 opti-
cally captures an image, and converts the image into an
electrical signal for output as an image pickup signal.
The image pickup processing part 1102 receives the im-
age pickup signal from the image pickup part 1101, and
processes the signal so as to output as an image signal.
The image signal is sent out onto a bus 1006 through
the node 1002.

[0249] The storage part 1103 in advance stores a
camera attribute 1104. The camera attribute 1104 is in-
formation indicating what attribute the camera 1001 has,
and may be resolution (image size) and a frame rate,
for example.

[0250] Once the camera 1001 is connected to the
node 1002, the image pickup processing part 1102
reads the camera attribute 1104 from the storage part
1103 for notification to the node 1002.

[0251] Referring back to FIG. 20, the nodes 1002 for
connection with a camera and the node 1004 for con-
nection with a signal processing device are both con-
nected to the ring-shaped bus 1006 for intercommuni-
cations therebetween. The nodes 1002, to 10025 for
connection with the camera are each assigned a unique
ID such as 1to 5.

[0252] FIG. 22 is a block diagram showing an exem-
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plary structure of the node 1004 of FIG. 20 for connec-
tion with the signal processing device. In FIG. 22, the
node 1004 includes a bus control part 1201. The bus
control part 1201 controls the signal processing device
1003 connected to the node 1004 and the cameras 1001
connected to the bus 1006 through the node 1002 for
communications therebetween. The control is done
based on a protocol of the bus 1006. Here, since such
protocol-based communications control is a well-known
technology, and has no relevance to the characteristics
of the present invention, no description is given here.
[0253] FIG. 23 is a block diagram showing an exem-
plary structure of the node 1002 for connection with the
camera. In FIG. 23, the node 1002 includes a bus control
part 1301, and a storage part 1302. The bus control part
1301 controls the camera 1001 connected to the node
1002 and the signal processing device 1003 connected
to the bus 1006 through the node 1004 for communica-
tions therebetween. The control is also based on the
protocol of the bus 1006.

[0254] The storage part 1302 in advance stores a
node position 1303. The node position 1303 is informa-
tion indicating a position of the node 1002 on the vehicle
1000, and for example, includes 3D coordinates (x, y, z)
having a specific point on the vehicle 1000 as its origin
point.

[0255] Note herein that, the node 1002 is positionally
fixed on the vehicle 1000, and thus stored may be the
ID of the node 1002 (will be later described).

[0256] Once the camera 1001 is connected to the
node 1002, the bus control part 1301 reads its node po-
sition 1303 from the storage part 1302. As already de-
scribed, at this time, the camera 1001 notifies the cam-
era attribute 1104, and the bus control part 1301 accord-
ingly outputs the read node position 1303 together with
the notified camera attribute 1104 to the bus 1006
through the node 1002.

[0257] FIG. 24 is a block diagram showing an exem-
plary structure of the signal processing device 1003 of
FIG. 1. In FIG. 5, the signal processing device 1003 in-
cludes an image processing part 1401, and five image
memories 1402, to 1402;.

[0258] The image processing part 1401 receives an
image pickup signal from each of the cameras 1001
through the node 1004, and writes the signals into each
corresponding image memory 1401. The image
processing part 1401 also receives the node position
1301 and the camera attribute 1104 transmitted through
each of the nodes 1002 via the node 1004. Thereafter,
the image processing part 1401 reads the image pickup
signal each from the image memories 1401 so as to per-
form image processing based on the received node po-
sitions 1303 and the camera attributes 1104. The result-
ant image signal is outputted to a monitor 1005.
[0259] The image processing is typically a processing
for merging several image data into a panoramic image.
For panoramic image merging, the image processing
part 1401 needs to know in advance by which camera
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1001 with what camera attribute the image data to be
merged is picked up, and which area around the vehicle
1000 the image data covers.

[0260] In the conventional vehicle-mounted-type
camera system, equipped in a predetermined position
is a camera dedicated for the system, therefore the sig-
nal processing device 1003 only needs to store in ad-
vance the equipped position and the attribute thereof.
[0261] On the other hand, in the present vehicle-
mounted-type camera system, the nodes 1002 are pro-
vided in the vehicle 1000 so that the cameras 1001 var-
ying in attribute can be connected thereto. Accordingly,
once the camera 1001 is connected, the node 1002 no-
tifies its own position and the attribute of the camera
1001 to the signal processing device 1003 (specifically,
the image processing part 1401 therein).

[0262] In this embodiment, the nodes 1002 are each
positionally fixed in the predetermined position on the
vehicle 1000. Therefore, by the image processing part
1401 storing a position table 1601 including IDs and po-
sitions of the nodes 1002 (see FIG. 26; later described) ,
there only needs for the node 1002 to notify its own ID
instead of its position.

[0263] Further, with such structure that the positions
of the nodes 1002 are managed in the table on the side
of signal processing device 1003, positional change of
the nodes 1002 can be easily dealt by simply updating
the position table 1601.

[0264] The image processing part 1401 in advance
stores a connection table 1602 (see FIG. 26) including
every possible combination of the node position 1303
and the camera attribute 1104. Further, for every com-
bination included in the connection table 1602, a dedi-
cated image processing program 1603 (see FIG. 26) is
stored. That means, the number of the image process-
ing programs 1603 stored in the image processing part
1401 is equal to that of the connections in the connection
table 1602.

[0265] Here, instead of storing each different several
image processing programs 1603, stored may be a sin-
gle image processing program which includes a main
routine for only a common processing for every connec-
tion, and subroutines for each different processing
unique to every connection. In other words , this image
processing program is composed of one main routine
and several subroutines equal in number to the combi-
nations in the connection table 1602. Such image
processing program may reduce the storage capacity of
the image processing part 1401 compared with storing
each different several image processing programs
1603.

[0266] Described next is the operation of such struc-
tured vehicle-mounted-type camera system. In this ex-
ample, the vehicle-mounted-type camera system is as-
sumed to be in a first connection at shipment. In detail,
in the camera system, as shown in FIG. 20, three nodes
1002, to 1002, are connected to the standard-image-
quality cameras 1001, to 1001,, and the nodes 1002,
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and 10025 are free from connection.

[0267] FIG. 25 is a block diagram showing an exem-
plary structure of the image processing part 1401 of FIG.
24. In FIG. 6, the image processing part 1401 includes
a CPU 1501, RAM 1502, ROM 1503, GPU 1504, and
V-RAM 1505.

[0268] FIG. 26 is a memory map showing the storage
contents ofthe ROM 1503 of FIG. 6. In FIG. 26, the ROM
1503 stores the position table 1601, the connection ta-
ble 1602, several image processing programs 1603,
and a system control program 1604.

[0269] The position table 1601 includes IDs {1, 2, ...,
5} and positions {(X4, ¥4, Z1),(X, Y2, Z3), -.., (X5, Y5, Z5)}
of the nodes 1002, to 1002;.

[0270] The connection table 1602 includes every pos-
sible connection {(first connection),(second
connection), ...}. For example, in the first connection at
shipment, three nodes 1002, to 1002, are each con-
nected with the standard-resolution cameras 1001, to
10014, and the nodes 1002, and 10025 are free from
connection.

[0271] A second connection is a state in which five
nodes 1002, to 10025 are each connected with the
standard-resolution cameras 1001, to 10015. That is,
the driver newly purchases two standard-resolution
cameras 1001 for connection with the nodes 1002, and
10025, which were free from connection.

[0272] Athird connection is a state in which two nodes
1002, and 1002, are connected with the standard-res-
olution cameras 1001, and 1001,, and the node 1002,
is with the high-resolution camera 1001'. That is, the
driver additionally purchases one high-resolution cam-
era 1001, and therewith, replaces the standard-image-
quality camera 10015 which was connected to the node
10023.

[0273] FIG. 27 exemplarily shows the first to third con-
nections in detail. In FIG. 27, an expression of (1, -)
means that nothing is connected to the node 1002,
whose ID is "1". An expression of (2, 240"320) means
that the node 1002, whose ID is "2" is connected with a
camera whose resolution is "240°320" (i.e., the stand-
ard-resolution camera 1001). An expression of (3,
480"320) means that the node 10025 whose ID is "3" is
connected with a camera whose resolution is 480°320
(i.e., the high-resolution camera 1001").

[0274] FIG. 28 is a memory map showing the contents
of the RAM 1502 of FIG. 25. In FIG. 28, the RAM 1502
includes a node position/camera attribute storage re-
gion 1801 for storing the node position 1303 and the
camera attribute 1104 forwarded from the image pickup
nodes 1002, and a connection storage region 1802 for
storing the detected connection.

[0275] In FIGS. 25, 26, and 28, the CPU 1501 oper-
ates according to the system control program 1604
stored in the ROM 1503 while using the RAM 1502 as
a working area, rendering the image processing part
1401 carry out system control/program selection
processing as shown in FIG. 29. Further, the CPU 1501
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has the GPU 1504 process the image pickup signal read
from each of the image memories 1402 according to one
image processing program 1603 selected among from
those stored in the ROM 1503. Therefore, the image
processing part 1401 can perform the predetermined
image processing such as processing for merging im-
age pickup signals from several cameras 1001 into a
panoramic image.

[0276] FIG. 29is a flowchart showing the system con-
trol/image processing carried out by the image process-
ing part 1401 of FIG. 5. In FIG. 29, the image processing
part 1401 first instructs, through the node 1004, the
nodes 1002 to acquire the attribute of the camera 1001
connected thereto (step S101). Although such instruc-
tion is made to every node 1002 all at once, this is not
restrictive and may be made sequentially (i.e., polling).
[0277] Here, the timing for step S101 is typically when
the system is activated. As an alternative manner, in ad-
dition to the timing at time of system activation, it may
be repeated at predetermined time intervals. For exam-
ple, the timing may be at time of system activation, and
also every one minute thereafter.

[0278] In response to the instruction, the nodes 1002
each request the camera 1001 connected thereto to no-
tify its attribute. The cameras 1001 accordingly notify
the camera attribute 1104 stored in the storage part
1103.

[0279] Next, the image processing part 1401 in-
structs, through the node 1004, each of the nodes 1002
to transmit its own position and the camera attribute
1104 (step S102).

[0280] Inresponse to the instruction, the nodes 1002
each accordingly transmit the node position stored in the
storage part 1302 and the acquired camera attribute
1104.

[0281] Then, the image processing part 1401 re-
ceives the node position 1303 and the camera attribute
1104 from each of the nodes 1002 through the node
1004 (step S103), and stores those in the node position/
camera attribute storage region 1801 in the RAM 1502
(step S104).

[0282] Then, based on the node positions 1303 and
the camera attributes 1104 received in step S103, the
image processing part 1401 determines whether the
connection has been changed (step S105).

[0283] Here, the determination in step S105 is per-
formed as next below. That is, since the node position/
camera attribute storage region 1801 carries the node
positions 1303 and camera attributes 1104 which are
previously stored therein, the image processing part
1401 compares those with the currently received node
positions 1303 and the camera attributes 1104 to see if
the connection has been changed.

[0284] Specifically, assuming that the previous node
positions 1303 and the camera attributes 1104 stored in
the node position/camera attribute storage region 1801
are the ones denoted by a reference numeral 1701 of
FIG. 27, and the current node positions 1303 and the
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camera attributes 1104 as denoted by a reference nu-
meral 1702, it means that the connection is changed
from the first to the second.

[0285] Referring back to FIG. 29, if determined Yes in
step S105, the image processing part 1401 refers to the
connection table 1602 stored in the ROM 1503 so as to
detect a new connection after change (step S106), and
stored that in a connection storage region 1802 in the
RAM 1502 (step S107). Then, the procedure goes to
step S108.

[0286] If determined No in step S105, the procedure
jumps to step S108.

[0287] In step S108, out of the image processing pro-
grams 1603 stored in the ROM 1503, the image
processing part 1401 selects and carries out the one
corresponding to the connection stored in the connec-
tion storage region 1802 of the RAM 1502. If no change
is observed for the connection, carried out is the same
image processing program 1603 as before, but if
changed, carried out is the image processing program
1603, different from the one before, which corresponds
to the new connection after change.

[0288] For example, if the system is in the first con-
nection, three nodes of 1002, to 1002, are connected
with the standard-resolution cameras 1001, to 1001,
respectively, and the nodes 1002, and 10025 are free
from connection. In such state, the image pickup area
is as shown in FIG. 30A. A first image processing pro-
gram 1603 is a program for merging such image pickup
signals as shown in FIG. 30A into a panoramic image,
and with the first image processing program 1603 car-
ried out by the image processing part 1401, a panoramic
image signal as shown in FIG. 30B is generated in the
V-RAM 1505.

[0289] When the system is in the second connection,
five nodes of 1002, to 10025 are connected with the
standard-resolution cameras 1001, to 10015, respec-
tively, and accordingly the image pickup area is as
shown in FIG. 31A. A second image processing pro-
gram 1603 is a program for merging such image pickup
signals as shown in FIG. 31A into a panoramic image.
The image processing part 1401 carries out such sec-
ond image processing program 1603, and thus a pano-
ramic image signal as shown in FIG. 31B is generated
in the V-RAM 1505.

[0290] When the systemisin the third connection, two
nodes of 1002, and 1002, are connected with the stand-
ard-resolution cameras 1001, and 1001, respectively,
the node 10025 is connected with the high-resolution
camera 1001', and the nodes 1002, and 1002 are free
from connection. Thus, the image pickup area is as
shown in FIG. 32A. A third image processing program
1603 is a program for merging such image pickup sig-
nals as shown in FIG. 32A into a panoramic image. The
image processing part 1401 carries out such third image
processing program 1603, and thus A panoramic image
signal as shown in FIG. 32B is generated in the V-RAM
1505.
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[0291] Referring back to FIG. 29. The image process-
ing part 1401 then outputs the resultant image signal to
the monitor 1005 (step S109). As such, the monitor 1005
displays a panoramic image corresponding to the con-
nection, in detail, depending on which camera 1001 with
what attribute is connected to the node 1002.

[0292] This is the operation of the vehicle-mounted-
type camera system of the present invention.

[0293] Note that, in the present vehicle-mounted-type
camera system, as shown in FIGS. 21 and 22, the bus
control part 1301 is included not in the cameras 1001
but in the node 1002. This is not restrictive, and the bus
control part 1301 may be included in the camera 1001
as shown in FIG. 33. If this is the case, the camera 1001
acquires the node position 1303 from the node 1002,
and sends out the node position 1303 together with its
own camera attribute 1104 onto the bus 1006.

[0294] Alternatively, the camera 1001 of FIG. 21 may
be additionally provided with a drive part 1901 for chang-
ing the orientation of the image pickup part 1101 (where-
by the image pickup area by the camera 1001 is also
changed). FIG. 34 shows another type of camera 1001
having the drive part 1901 additionally provided to the
camera 1001 of FIG. 21. FIG. 35 shows still another type
of camera 1001 having the drive part 1901 additionally
provided to the camera 1001 of FIG. 33.

[0295] InFIGS. 34 and 35, response to the instruction
made by the image processing part 1401 (see FIG. 24)
in the signal processing device 1003 through the image
pickup processing part 1102 in the camera 1001, the
drive part 1901 changes the orientation of the image
pickup part 1101. At this time, as shown in FIG. 36 (com-
parison with FIG. 26), the ROM 1503 additionally stores
several orientation control programs for the image
processing part 1401 to control the drive part 1901 to
orient the image pickup part 1101 in a manner corre-
sponding to the current connection.

[0296] In the foregoing, the typical camera attribute
1104 is presumed to be resolution, but may also be
frame rate, sensitivity, compression mode, and the com-
bination thereof. With those, the procedure shows no
change, that is, first the connection is detected based
on the node positions 1303 and the camera attributes
1104 from the nodes 1002, and then the image process-
ing program 1603 corresponding to the connection is
carried out. Note that, if several attributes are combined
together, the number of the image processing programs
1603 to be prepared in advance is increased.

[0297] Also in the foregoing, described is the vehicle-
mounted-type camera system which captures images
of any obstacle observed in a predetermined range.
Therein, instead of the cameras 1001, a detector (for
example, infrared ray detector, ultrasonic detector) may
be provided for detection of such obstacle. Alternatively,
a temperature sensor, a luminance sensor, a gradient
sensor (e.g., gyro) for sensing the temperature, lumi-
nance, gradient (e.g., a degree of inclination of a slope),
and the like, in a predetermined range may be used.
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[0298] Further, in the case that any device, such as
the cameras 1001, detector, and sensor provided for
sensing an environmental state in a predetermined re-
gion around the vehicle (i.e., picking up images, or sim-
ply detecting any obstacle. temperature, and the like)
are collectively referred to as "sensor", realized is a ve-
hicle-mounted-type sensor system for sensing in what
environmental state a predetermined area around the
vehicle 1000 is in by replacing the camera 1001 with a
more-general-type sensor.

[0299] Insuchcase, inthe system of FIG. 20, the cam-
era 1001 is replaced with a sensor (1001), and also the
image processing part 1401 in the signal processing de-
vice 1003 is replaced with a sensor processing part
(1401) for processing a result sensed by the sensor.
[0300] The sensor stores a sensor attribute (1104) for
notification to the corresponding node 1002. Then, the
node 1002 transmits its node position 1303 and the sen-
sor attribute.

[0301] The sensor processing device in advance
stores a plurality of sensor processing programs (1603)
each corresponding to the connection, that is, which
node 1002 is connected with what sensor with what at-
tribute. The sensor processing device receives the node
positions 1303 and the sensor attributes from each of
the nodes 1002, detects the connection, and then car-
ries out the sensor processing program corresponding
to the detected result. Accordingly, displayed on the
monitor 1005 is the result obtained by the processing by
the sensor processing device, for example, a warning
screen which warns the driver his/her approaching an
obstacle.

[0302] In the above vehicle-mounted-type sensor
system, the sensor may be either the camera 1001 or
the detector as long as information indicating the type
of the sensor is provided in advance. That is, the driver
can select between the camera 1001 and the detector
for use as the sensor at purchase. FIG. 37 shows an
exemplary vehicle-mounted-type sensor system includ-
ing both the camera 1001 and the detector.

[0303] In FIG. 37, the signal processing device 2001
includes a processing program storage part 2001a for
a camera and a processing program storage part 2001b
for an ultrasonic detector. The processing program stor-
age part2001a stores a plurality of processing programs
for usage when the sensor is a camera 2008, while the
processing program storage part 2001b stores a plural-
ity of processing programs for usage when the sensor
is an ultrasonic detector 2009.

[0304] The signal processing device 2001 first detects
the connection based on the node positions 1303 and
the sensor attributes from the nodes 2002 to 2006, then
for every node, detects whether the camera 2008 or the
ultrasonic detector 2009 is connected. If connected is
the camera 2008, the signal processing device 2001 de-
termines which processing program for the cameraiis to
be carried out, and if connected is the ultrasonic detec-
tor, determined is the one selected from among those
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processing programs for the ultrasonic detector.
[0305] Still further, as such system shown in FIG. 37,
both of the camera 2008 and the ultrasonic detector
2009 may be used. If this is the case, unlike the one in
FIG. 35, the processing programs carried out by the sig-
nal processing device 2001 are provided for shared use
between the camera and the ultrasonic detector. For ex-
ample, the sensor processing part is provided with, in
addition to the processing programs for a case where
the camera 2008 is connected to the nodes 2002 to
2006, and the processing programs for a case where
the ultrasonic detector 2009 is connected to the nodes
2002 to 2006, a processing program for a case where
the camera 2008 is connected to the nodes 2003 to
2005 and the ultrasonic detector 2009 to the nodes 2002
and 2006, for example.

[0306] As described in the foregoing, in the present
embodiment, every detectable connection and a plural-
ity of processing programs each corresponding to the
connection are previously in storage, and then based
on node positions and sensor attributes of nodes, the
current connection is detected so as to determine which
processing program is corresponding thereto. In this
manner, the driver becomes free from setting change
even if his/her sensor is exchanged, and accordingly
sensor exchange to another having a different attribute
becomes easier.

[0307] Still further, a plurality of orientation control
programs each corresponding to the connection may be
previously stored. If so, for detection of the current con-
nection, carried out are both the processing program
and the orientation control program. Accordingly, the
driver becomes also free from sensor orientation adjust-
ment, rendering sensor exchange easier to a greater de-
gree.

[0308] While the invention has been described in de-
tail, the foregoing description is in all aspects illustrative
and not restrictive. It is understood that numerous other
modifications and variations can be devised without de-
parting from the scope of the invention.

Claims

1. Animage pickup system for concurrently picking up
several images and merging those into one for dis-
play, said system comprising:

a plurality of image pickup devices (1) for each
performing image pickup according to animage
quality parameter set therein to define image
quality of a merged image;

a display device (2) for receiving image data
from each of said image pickup devices, and
merging those for display; and

a control device (3) for controlling each of said
image pickup devices, wherein

said control device comprises:
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determination means (301 to 304) for de-
termining whether the image quality of the
merged image is consistent on said display
device; and

image quality control means (301 to 304)
for controlling, when said determination
means determines no, the image quality
parameter set in each of said image pickup
devices so that the image quality of the
merged image becomes consistent on said
display device.

2. The image pickup system according to claim 1,
wherein said image quality control means previous-
ly stores a predetermined common image quality
parameter, and changes the image quality param-
eter set in each of said image pickup devices to
agree with the common image quality parameter.

3. The image pickup system according to claim 1,
wherein said control device determines a common
image quality parameter based on the image quality
parameter set in each of said image pickup devices,
and changes the image quality parameter to agree
with the common image quality parameter.

4. The image pickup system according to claim 3,

wherein said image quality control means calcu-
lates an average value of the image quality param-
eter set in each of said image pickup devices, and
determines the average value or an approximate
value thereof as the common image quality param-
eter.

5. The image pickup system according to claim 1,
wherein

each of said image pickup devices is capable
of performing image pickup according to the im-
age quality parameter set therein for every pixel
or block being composed of several pixels, and
said image quality control means controls the
image quality parameter set in each of said im-
age pickup devices on a pixel or a block basis.

6. The image pickup system according to claim 1,
wherein

each of said image pickup devices is capable
of performing image pickup according to the im-
age quality parameter set therein for every pixel
or block being composed of several pixels, and
said display device merges image data from
each of said image pickup devices to generate
a panoramic image, and

said image quality control means receives the
panoramic image from said display device, and
controls the image quality parameter set in



7.

10.

1.

51 EP 1134 718 A2 52

each of said image pickup devices on a pixel or
a block basis in such manner as to make the
image quality of a boundary in the panoramic
image consistent.

The image pickup system according to claim 6,
wherein said image quality control means

compares the image quality of a pair of pixels
or blocks having a boundary in between (S32
to S34), and based on a result obtained there-
by, determines an image quality parameter for
those pixels or blocks (S35); and

along a straight line or a gradual curve which
passes through thus determined image quality
parameter for the boundary and an image qual-
ity parameter similarly determined for a next
boundary, and determines image quality pa-
rameters for pixels and blocks located between
those two boundaries (S38).

The image pickup system according to claim 1, fur-
ther comprising a sensor (53) for sensing around
said image pickup devices, and

said image quality control means performing
image quality parameter control based on a result
sensed by said sensor.

The image pickup system according to claim 8,
wherein

said sensor senses around said image pickup
devices for brightness,

said image quality parameter includes a bright-
ness parameter for defining brightness of an
image, and

said image quality control means increases,
when said sensor senses the brightness as be-
ing not high enough, the brightness parameter
of each of said image pickup devices.

The image pickup system according to claim 1,
wherein

each of said image pickup devices is mounted
in a vehicle, and

said image quality control means detects in
which state said vehicle is, and based thereon,
performs image quality parameter control.

The image pickup system according to claim 10,
wherein

said vehicle is provided with a light (51),

said image quality parameter includes a bright-
ness parameter for defining brightness of an
image, and

said image quality control means increases ,
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when sensed said light as being ON, the bright-
ness parameter of each of said image pickup
devices.

12. The image pickup system according to claim 10,

wherein

said vehicle is provided with a windshield wiper
(52).

said image quality parameter includes a bright-
ness parameter for defining brightness of an
image, and

said image quality control means increases ,
when sensed said windshield wiper as being
ON, the brightness parameter of each of said
image pickup devices.

13. The image pickup system according to claim 10,

wherein

said image pickup devices are mounted in the
vehicle on the front, rear, right, and left,
said image quality parameter includes resolu-
tion, and

said image quality control means lowers,
when sensed said vehicle as making a left turn,
the resolution of the image pickup device
mounted on the right said of the vehicle.

14. The image pickup system according to claim 14,

wherein

said image pickup devices are mounted in the
vehicle on the front, rear, right, and left,
said image quality parameter includes resolu-
tion, and

said image quality control means lowers,
when sensed said vehicle as making a right
turn, the resolution of the image pickup device
mounted on the left said of the vehicle.

15. Animage pickup system for concurrently picking up

several images and merging those into one for dis-
play, said system comprising:

a plurality of image pickup devices (1) for each
performing image pickup, and cutting out re-
sultant image data only for a predetermined ar-
ea for output;
a display device (2) switchable among several
merging techniques receives the image data
from each of said image pickup devices, and
merging those for display with any possible
merging technique; and
a control device (3) for controlling each of said
image pickup devices, wherein
said control device comprises:

detection means (301 to 304) for detect-
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ing which merging technique has been applied
in said display device; and

cutout area control means (301 to 304)
for controlling, depending on a result detected
by said detection means, an image cutout area
set in each of said image pickup devices.

16. The image pickup system according to claim 15,

wherein

said display device is switchable between a
multi image merging technique for arranging
image data for display, and a panoramic image
merging technique for merging areas which are
each cut out from the image data to generate a
panoramic image, and

said cutout area control means makes each of
said image pickup devices,

output the image data in its entirety when
said detection means detects the multi im-
age merging technique, and

cut out and output only a required area
when said detection means detects the
panoramic image merging technique.

17. Animage pickup system for concurrently picking up

several images and merging those into one for dis-
play, said system comprising:

a plurality of image pickup devices (1) for each
performing image pickup;
a display device (2) switchable among several
merging techniques receives image data from
each of said image pickup devices, and merg-
ing those for display; and
a control device (3) for controlling each of said
image pickup devices, wherein
said control device comprises:

detection means (301 to 304) for detect-
ing which of said image pickup devices is re-
quired for a merging technique currently ap-
plied in said display device; and

ON/OFF control means (301 to 304) for
ON/OFF controlling, based on a result detected
by said detection means, a power supply of
each of said image pickup devices.

18. A control device (3) for controlling a plurality of im-

age pickup devices (1) provided in an image pickup
system in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein

each of said image pickup devices is provided
with a function of performing image pickup ac-
cording to an image quality parameter set
therein to define image quality of an image, and
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said control device comprises:

determination means (301 to 304) for de-
termining whether image quality of a
merged image is consistent on said display
device; and

image quality control means (301 to 304)
for controlling, when said determination
means determines no, the image quality
parameter set in each of said image pickup
devices so that the image quality of the
merged image becomes consistent on said
display device.

19. A control device (3) for controlling a plurality of im-

age pickup devices (1) provided in an image pickup
system in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein

each of said image pickup devices is provided
with a function of cutting out resultantimage da-
ta only for a predetermined area for output,
said display device is switchable among sever-
al techniques, and is provided with a function
of merging the image data from each of said
image pickup devices with any possible merg-
ing technique for display, and

said control device comprises:

detection means (301 to 304) for detecting
which merging technique has been applied
in said display device; and

cutout area control means (301 to 304) for
controlling an image cutout area set in
each of said image pickup devices based
on a result detected by said detection
means.

20. A control device (3) for controlling a plurality of im-

age pickup devices (1) provided in an image pickup
system in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein

said display device is switchable among sever-
al merging techniques, and provided with a
function of merging image data from each of
said image pickup devices with any one of the
merging techniques, and

said control device comprises:

detection means (301 to 304) for detecting
which of said image pickup devices is re-
quired for a merging technique currently
applied in said display device; and

ON/OFF control means (301 to 304) for
ON/OFF controlling, based on a result de-
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tected by said detection means, a power
supply of each of said image pickup devic-
es.

21. A control method for controlling a plurality of image

pickup devices (1) provided in an image pickup sys-
tem in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein

each of said image pickup devices is provided
with a function of performing image pickup ac-
cording to an image quality parameter set
therein to define image quality of an image, and
said control device comprises:

adetermination step (S2, S12) of determin-
ing whether image quality of a merged im-
age is consistent on said display device;
and

an image quality control step (S3, S14) of
controlling, when said determination
means determines no, the image quality
parameter set in each of said image pickup
devices so that the image quality of the
merged image becomes consistent on said
display device.

22. A control method for controlling a plurality of image

pickup devices (1) provided in an image pickup sys-
tem in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein

each of said image pickup devices is provided
with a function of cutting out resultantimage da-
ta only for a predetermined area for output,
said display device is switchable among sever-
al techniques, and is provided with a function
of merging the image data from each of said
image pickup devices with any possible merg-
ing technique for display, and

said control device comprises:

a detection step (S42) of detecting which
merging technique has been applied in
said display device; and

a cutout area control step (S44) of control-
ling an image cutout area set in each of
said image pickup devices based on a re-
sult detected by said detection means.

23. A control device for controlling a plurality of image

pickup devices (1) provided in an image pickup sys-
tem in which several images are concurrently
picked up and a display device (2) merges those
into one for display, wherein
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said display device is switchable among sever-
al merging techniques, and provided with a
function of merging image data from each of
said image pickup devices with any one of the
merging techniques, and

said control device comprises:

a detection step (S52) of detecting which
of said image pickup devices is required for
a merging technique currently applied in
said display device; and

an ON/OFF control step (S54) of ON/OFF
controlling, based on a result detected by
said detection means, a power supply of
each of said image pickup devices.

24. A program (304) run by a computer (301) included

in a control device (3) for controlling a plurality of
image pickup devices (1) in an image pickup system
in which several images are concurrently picked up
and a display device (2) merges those into one for
display, wherein

each of said image pickup devices is provided
with a function of performing image pickup ac-
cording to an image quality parameter set
therein to define image quality of an image, and
said program comprises:

adetermination step (S2, S12) of determin-
ing whether image quality of a merged im-
age is consistent on said display device;
and

an image quality control step (S3, S14) of
controlling, when said determination
means determines no, the image quality
parameter set in each of said image pickup
devices so that the image quality of the
merged image becomes consistent on said
display device.

25. A program (304) run by a computer (301) included

in a control device (3) for controlling a plurality of
image pickup devices (1) in an image pickup system
in which several images are concurrently picked up
and a display device (2) merges those into one for
display, wherein

each of said image pickup devices is provided
with a function of cutting out resultantimage da-
ta only for a predetermined area for output,
said display device is switchable among sever-
al techniques, and is provided with a function
of merging the image data from each of said
image pickup devices with any possible merg-
ing technique for display, and

said program comprises:
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a detection step (S42) of detecting which
merging technique has been applied in
said display device; and

a cutout area control step (S44) of control-
ling an image cutout area set in each of
said image pickup devices based on a re-
sult detected by said detection means.

26. A program (304) run by a computer (301) included

in a control device (3) for controlling a plurality of
image pickup devices (1) in an image pickup system
in which several images are concurrently picked up
and a display device (2) merges those into one for
display, wherein

said display device is switchable among sever-
al merging techniques, and provided with a
function of merging image data from each of
said image pickup devices with any one of the
merging techniques, and
said program comprises:

a detection step (S52) of detecting which
of said image pickup devices is required for
a merging technique currently applied in
said display device; and

an ON/OFF control step (S54) of ON/OFF
controlling, based on a result detected by
said detection means, a power supply of
each of said image pickup devices.

27. A vehicle-mounted-type sensor system for sensing

and advising a driver of a vehicle in what environ-
mental state a predetermined range around the ve-
hicle is, said system comprising:

one or more sensors (1001) for sensing any ob-
stacle in the predetermined range around the
vehicle (1000),

a plurality of nodes (1002) each provided in a
predetermined position in said vehicle for de-
tachable connection with said sensors, and

a processing device (1003) for processing a re-
sult sensed by each of said sensors for notifi-
cation to the driver, wherein

said sensors each stores an attribute (1104)
thereof,

said nodes each stores a position (1303) there-
of, and

said processing device comprises:

connection detection means (1501 to
1503) for detecting, based on the positions
of said nodes and the attributes of said sen-
sors, which node is connected to which
sensor with what attribute;

storage means (1503) for previously stor-
ing every detectable connection (1602)
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and a plurality of processing programs
(1603) each corresponding to the connec-
tion; and

processing means (1501 to 1505) for
processing the result sensed by said sen-
sors by selecting and carrying out one of
the processing programs stored in said
storage means which corresponds to the
connection detected by said connection
detection means.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein each of said nodes acquires
the attribute from the sensor connected thereto, and
transmits the acquired attribute together with the
position thereof to said processing device.

The vehicle-mounted-type sensor system accord-
ing to claim 28, wherein

each of said nodes stores an identifier as the
position thereof,

said storage means additionally stores a posi-
tion table (1601) which shows an interrelation
between the identifier and the position of every
node, and

said connection detection means receives the
identifiers and the attributes from said nodes,
and based thereon and said position table, de-
tects said connection.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein each of said sensors ac-
quires the position of the node connected thereto,
and transmits the acquired position together with
the attribute thereof to said processing device.

The vehicle-mounted-type sensor system accord-
ing to claim 30, wherein each of said nodes stores
an identification as the position thereof,

said storage means additionally stores a posi-
tion table (1601) which shows an interrelation
between the identifier and the position of every
node, and

said connection detection means receives the
identifiers and the attributes from said sensors,
and based thereon and said position table, de-
tects said connection.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein

each of said sensors includes a drive part
(1901) for changing an orientation thereof,
said storage means previously stores a plurality
of orientation control programs (1605) each
corresponding to the connection, and
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when processing the result sensed by each of
said sensors, said processing means moves a
sensing area for each of said sensors by select-
ing and carrying out one of the orientation con-
trol program stored in said storage means cor-
responding to the connection detected by said
connection detection means.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein each of said sensors is a
camera which covers a predetermined area around
the vehicle.

The vehicle-mounted-type sensor system accord-
ing to claim 33, wherein the attribute of each of said
cameras at least includes a resolution.

The vehicle-mounted-type sensor system accord-
ing to claim 33, wherein the attribute of each of said
cameras at least includes a frame rate.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein each of said sensors is a
detector which detects any obstacle in a predeter-
mined area around the vehicle.

The vehicle-mounted-type sensor system accord-
ing to claim 27, wherein each of said sensors is a
camera (2008) covering a predetermined area or a
detector (2009) detecting any obstacle in the pre-
determined area around the vehicle, and

the attribute of each of said sensors at least
includes information indicating whether the sensor
is the camera or the detector.

A vehicle-mounted-type sensor system for sensing
and advising a driver of a vehicle in what environ-
mental state a predetermined range around the ve-
hicle is, said system comprising:

a plurality of nodes (1002) each provided in a
predetermined position in said vehicle for de-
tachable connection with one or more sensors
(1001) for sensing an environmental state of
the predetermined range around the vehicle,
and

a processing device (1003) for processing a re-
sult sensed by each of said sensors for notifi-
cation to the driver, wherein

said sensors each stores an attribute (1104)
thereof,

said nodes each stores a position (1303) there-
of, and

said processing device comprises:

connection detection means (1501 to
1503) for detecting, based on the positions
of said nodes and the attributes of said sen-
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sors, which node is connected to which
sensor with what attribute;

storage means (1503) for previously stor-
ing every detectable connection and a plu-
rality of processing programs each corre-
sponding to the connection; and
processing means (1501 to 1505) for
processing the result sensed by said sen-
sor by selecting and carrying out one of the
processing programs stored in said stor-
age means which corresponds to the con-
nection detected by said connection detec-
tion means.

39. A method for controlling a vehicle-mounted-type

sensor system for sensing and advising a driver of
a vehicle in what environmental state a predeter-
mined range around the vehicle is, said vehicle-
mounted-type sensor system comprising:

one or more sensors (1001) for sensing an en-
vironmental state of the predetermined range
around the vehicle (1000), and

a plurality of nodes (1002) each provided in a
predetermined position in said vehicle for de-
tachable connection with said sensors, wherein
said sensors each stores an attribute (1104)
thereof,

said nodes each stores a position (1303) there-
of, and

said method comprises:

a connection detection step (S106) of de-
tecting, based on the positions of said
nodes and the attributes of said sensors,
which node is connected to which sensor
with what attribute;

a storage step of previously storing every
detectable connection (1602) and a plural-
ity of processing programs (1603) each
corresponding to the connection; and

a step (S108, S109) of processing the re-
sult sensed by said sensor by selecting and
carrying out one of the processing pro-
grams stored in said storage means which
corresponds to the connection detected by
said connection detection means.

40. A control program (1604) run by a computer (1501)

controlling a vehicle-mounted-type sensor system
for sensing and advising a driver of a vehicle in what
environmental state a predetermined range around
the vehicle is, said vehicle-mounted-type sensor
system comprising:

one or more sensors (1001) for sensing an en-
vironmental state of the predetermined range
around the vehicle (1000), and
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a plurality of nodes (1002) each provided in a
predetermined position in said vehicle for de-
tachable connection with said sensors, wherein
said sensors each stores an attribute (1104)
thereof, 5
said nodes each stores a position (1303) there-

of, and

said control program comprises:

a connection detection step (S106) of de- 10
tecting, based on the positions of said
nodes and the attributes of said sensors,
which node is connected to which sensor
with what attribute;
a storage step of previously storing every 15
detectable connection (1602) and a plural-
ity of processing programs (1603) each
corresponding to the connection; and
a step (S108, S109) of processing the re-
sult sensed by said sensor by selectingand 20
carrying out one of the processing pro-
grams stored in said storage means which
corresponds to the connection detected by
said connection detection means.
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